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Think more of 


Something grows in Somerset other than 
cider apples. This 12-acre piece of a 
larger field was sown down on May 13th, 
1950, with 20 Ib. H.1. Ryegrass, 3 Ib. 
$.100 White Clover and 63 Ib. oats per 
acre. In that summer, with the aid of 3 
cwt. supers, 24 cwt. potash salts and 3 
ewt. ‘ Nitro-Chalk’ per acre, it gave 3 strip 
grazings and one cut for silage. ‘That it 
was “ready and willing” is seen by 


IMPERPAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 





the growth which developed by 16th 
February, 1951. In 1951, it was twice 
by 40 and twice 
cut for yielding 10 tons of 
grass per acre. In three dressings 
it received 3 cwt. supers, 3  cwt. 
potash salts and 8} cwt. of 
‘Nitro-Chalk’. 

Grass is a crop on which 
fertilizers pay well. 


strip-grazed cows, 


silage, 
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More Farmers choose 


& 


Ferguson than any 
other tractor 


In § years the Ferguson System has become 
Britain’s most popular farm equipment. Now, 
despite a production rate of 300 tractors a 
day, there are still more needed than can be 
made. That is what happens when machinery 
truly fulfils its function to increase produc- 
tion and lower production costs. For this re- 
markable success it is theFerguson System— 
the union of Ferguson tractors with Ferguson 
implements—that is primarily responsible. 
For it is the System — with its unique 3- 
point linkage and hydraulics—that eliminates 


ON ANY SIZE FARM 


IT WILL PAY YOU, TOO—TO 


ES- 


Ferguson tractors are 
manufactured for Harry Ferguson Ltd., 


Coventry by The Standard Motor Company Ltd. 


the need for wasteful, engine-straining, soil- 
packing weight. It is the System that 
allows for simple, quick and safe interchange 
of implements. It is the System eliminating 
needless weight, that brings you tractor and 
implements at a low price. And it is the 
System that, above all, will grow you more 
food at less cost—which is what every 
farmer seeks and the country needs. 

When you buy the Ferguson System you 
are investing in a proven product. No wonder 
farmers prefer it ! 


LLHGRUANTEAAIMS 


Farm with 
Ferguson 
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rlILLESHOG 
SUGAR BEET SEED 


is the product of 14 years breeding and 
selection in England. The results of this 
are seen in the N.I.A.B. trials 1947 to 
1950. In yield of sugar per acre and for 
sugar content Hilleshog tied for first 
place. 24 varieties competed. Since 1948 
it has shown the most consistent average 
performance on black fen soils of any 
English variety. 











Producers in Great Britain: 
PURE SEED CO., LTD. 
66, GRESHAM STREET, LONDON, E.C.2 





Do you know... Over 100,000 tractors 


in the U.K. run 








VAPORISING OIL BY SHELL-MEX AND B.P. LTD. 
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Thanks to FORD LEADERSHIP this Tractor 
offers you a combination of the following outstanding features :— 


*Choice of three new 4-cylinder —six forward speeds and two reverse. 
Overhead Valve engines — Diesel, 9x ; . ar | ’ 
; a : : New hydraulics with ‘ gear-type 
a te ee Oil, designed pump. Ease of handling and comfort 
oe a ay oe for the driver. Car type controls and 
Many basic components are com- steering. 
mon in all three engines — an New ‘scientific design’ implement 
outstanding achievement leading to range. 
simplified service and, for the first : : 
time, a low priced diesel. ®Modern styling. Low overall height 
and adequate under-sump clearance. 
© A correct gear for every farming job Compact and manoeuvrable. 


And — it’s astonishing value for money 


MAJOR FARMING LEADS IN VALUE 


FORD MOTOR COMPANY LIMITED + DAGENHAM 
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Buy a loader that will do all these jobs — 


DIG, LOAD, CUT, CARRY 
and LIFT TWICE AS MUCH 


This unique and versatile loader is a boon on the farm — its 
variety of attachments and extra lifting power are invaluable. 
Your local agent will be pleased to show you just how much 
better a loader the Horr-draulic is. 





ey, ag All these labour-saving implements are 
-, : available for use with the Horn-draulic. 


BULLDOZER BUCK RAKE PUSH-OFF STACKER 


}_ “| it’s TWICE the loader—it’s 


Ww | TSA \? | hownt-headee 


LOADER BOOM 40° TINE MANURE BUCKET DIRT BUCKET 











For attachment to Fordson Major 


= on. (Old & New Model), Ferguson, David 
= £ Brown, Nuffield (fitted with heavy 
duty tyres), Allis-Chalmers, Turners 

and Farmall, 


HEDGE CUTTER 














ROOT CROP BUCKET 68° or 80° SCOOP 








STEEL FABRICATORS (CARDIFF) LTD., ROATH, CARDIFF. Phone: 44436 


DUNLOP QUALITY 


Strength 


and 


Long Life 





N on & 


SEAMLESS RUBBER BOOTS 


IF/MBSC 
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Why should 
| hang 
on here? 
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Farmers throughout the country need more tractors, harvesters and 
farming tools of every kind—but the raw materia! for making this new 
equipment is often wasting away in your own 
farms and fields. 

Search your whole farm for everything 
made from iron and steel that has outlived its 
usefulness to you—everything from broken- 
down wire fencing to old bicycle frames. 
Round it up and send it off to help make the 
new steel that farmers and manufacturers need 
so urgently. 

Scrap Merchants are glad to help with 
dismantling and collection. 





Speed the 


SGRAP 
Speed 
the Steel 


oa a ee ks ak: 


Issued for the STEEL SCRAP DRIVE by the 
British Iron and Steel Federation, Steel House, Tothill St., London, S.W.1 


A.20 
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to raise their 
yields—and profits, 
more and more 
farmers are turning 


to the range of... 


WEED KILLERS 
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The Shell range of selective weed killers is one 
of the most comprehensive in the market. 

They are sold through appointed distributors 

in most parts of the country, who will gladly 
furnish technical information and advice, 

free of charge. If you would like a booklet 
describing the latest advances in selective 

weed killing, send your name and address to :— 
SHELL CHEMICALS LIMITED 


(Distributors) 
Norman House, 105-109 Strand, London, W.C.2. 


Please mention the JOURNAL when corresponding with Advertisers 


viii 





AGRICULTURE 


THE JOURNAL OF THE MINISTRY OF AGRICULTURE 
Editorial Offices : St. Andrew’s Place, Regent’s Park, N.W.1 (Phone : WELbeck 7711) 


VOL. LVIII No. i 7 _ FEBRUARY 1952 




















§ Provided that the source is acknowledged © Further, the Ministry does not accept 
in each instance, such articles and notes responsibility for any of the private and 
as are published in this Journal without trade advertisements included in this 
any specific reservation regarding copy- publication. 
right may be reproduced in any regis- 
tered newspaper or public periodical All communications respecting adver- 
without special permission. The Ministry tising in the Journal should be addressed 
does not accept responsibility for state- to the Advertisement Contractors, 
ments made, or views expressed, in Aldridge Press, Ltd., 15 Charterhouse 
signed contributions to this Journal or in Street, London, E.C.1 Telephone: 
those reproduced from another source. Holborn 8655. 


Contents Page 


Controlled Grazing for Beef Production. G. Pearson ened 
and R. A. Redford . 


The Cultivation of Annual Rees as Oil Seed a’ 
E. S. Bunting and Professor G. E. Blackman . 509 


Some Economic oe of Culling sageng Flocks and of (Rearing 
Replacements. J. H. Smith 514 


Fodder Beet in Denmark. Kathleen E. ae 

Potatoes for Crisp-Making. J. O. Page 

Cumberland Farmer. John H. Faulder .. i 
Hydraulic Control of Agricultural Implements. H. J. Hine 
The Bramble Fruits. A. H. Hoare 

Soil Analysis in the Laboratory. J. W. Blood 

Great Improvers in Agriculture. J. 7. Marshall 

Farming Affairs 

Book Reviews 


Cover Photograph 
Drilling Oats near Warlingham, Surrey .. - H. D. Keilor 











PLOUGH MORE 


XS 











/ | fe 
TF TOW ate you feeding 


) 
f 


ita silage ° 


Its nutritional value depends on two 


independent factors: 


e@ Dry matter content 


@ Protein content of the dry matter 


The Ministry of Agriculture’s Bulletin 


A GUIDE TO THE GRADING AND FEEDING 
OF SILAGE 


is therefore of interest and practical 
importance to all stock farmers 
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CONTROLLED GRAZING FOR BEEF PRODUCTION 


G. PEARSON HuGHES, B.Sc. and R. A. REDFORD 
Grassland Research Station, Stratford-on-Avon 


Experiments conducted at the Grassland Research Station during 
the past two years have shown that, as has already been demon- 
strated with dairy stock, the strip-grazing method of grassland 
management with beef cattle leads to higher production and greater 
efficiency in pasture utilization. In view of the urgent need to 
increase the supply of home-reared meat, the results of these trials 
should be of the greatest interest to all beef producers. 


in the past few years, the main interest has been centred around milk 
production and the capacity of the cow to utilize pasture feed. 
Methods of grazing management for full utilization of available pasture 
have been discussed by a number of authors. In 1933, Hodgson(') compared 
the behaviour and milk production of cows on unrestricted grazing with 


Wirt the developments that have taken place in grassland husbandry 


those under a rotational system of pasture management. More recently, 
Procter et al.(?) and Holmes(*), have been concerned with milk output from 
cows On rotationally-grazed pasture compared with those restricted in 
their grazing by the use of the electric fence. 

The introduction and wide-scale use of electric fencing has made it 
possible to control the grazing of dairy cattle almost as strictly as the feeding 
of hurdled sheep. This method, whereby a dairy cow is given access to 
sufficient grazing for a day or half-a-day at a time, has come about for two 
main reasons : (1) the increased output of grass from temporary leys has 
called for more efficient utilization of pasture, and (2) it largely does away 
with the effect of selective grazing. It is generally accepted that the drop in 
milk yield, which takes place as a paddock is grazed, is very largely due to 
this selective feeding, since the more nutritious herbage is taken in the early 
stages, leaving the poorer quality until last. Strip grazing ensures a better 
daily balance between the carbohydrate and protein portions of the ration 
and, at the same time, provides enough fibre for the physiological activities 
ofthe ruminant. The greater efficiency of utilizing pasture, brought about 
in this way, has been shown by various investigators, including Procter 
et al.(?), de Geus(*), and Holmes (1951)(), to give an increase in output of 
between 16 and 25 per cent when measured as grazing days, milk yield, 
or starch equivalent consumed. 

In the course of the development work at the Grassland Research 
Station, store or fattening stock have been the means of converting pasturage 
into livestock products. The initial reason for such a choice was that of 
ease of handling a number of different stock-units in paddocks varying in 
size from one-tenth of an acre to one acre. Latterly, it has been possible to 
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increase the size of paddock grazed, but output is still measured in terms of 
store and fattening animals. The methods used by graziers in producing 
grass-fed beef have been described by Bullard (5), and by the man who 
specializes in fattening, it is regarded as an art in which only the few are 
initiated. In the course of this work, a good many traditional tenets of 
fattening cattle on pasture have been ignored. As far as can now be judged, 
little harm has accrued on this account, either to the pasture or to the 
livestock. 

The apparent success in milk production of the use of electric fencing for 
increasing efficiency in pasture utilization was also considered to be feasible 
for beef production. Experiments have therefore been in progress at the 
Station for the past two seasons to explore the possibilities of fattening 
cattle in this manner On temporary leys. The preliminary findings of this 
work are now available and are considered of interest in view of the need to 
supply more meat from home-produced sources. 


The Method The field available for grazing was sown down under spring 

wheat late in March, 1946. The seeds mixtures used were of 
varied composition, but consisted basically of perennial ryegrass, cocksfoot 
and white clover, sown at a total seeding rate of 30 lb. per acre. In the first 
and second harvest-years, intensive sheep management trials were conducted 
on the resulting swards, the field being cut for hay in the third year. Heavy 
grazing by sheep in the first two years seriously depleted the white clover, 
and by the fourth year the sward was open and unbalanced in herbage 
composition. The cattle trials, which began in 1950, suffered at first from 
this loss of quality in the pasture, but a steady improvement took place in 
the sward as time went on. The white clover increased in amount, and by 
the end of the second season of cattle grazing in 1951, the area was much 
improved. 

Fertilizer application, in the two years 1950 and 1951, consisted of a spring 
dressing of 3 cwt. per acre superphosphate and | cwt. per acre ‘‘Nitro-Chalk”’. 
No additional nitrogenous fertilizer application was made in 1950 but, 
when the areas were cut for silage in June, 1951, they were given a further 
dressing of 1 cwt. per acre “‘Nitro-Chalk”’. 


The 16-acre field used was shaped so that it could be divided into four 
paddocks of 4 acres each. These were fenced separately to give paddocks 
measuring 216 yards by 98 yards. Two of these were again divided in half 
by electric fences to give four sub-paddocks, each of 2 acres. These sub- 
paddocks were grazed in rotation, the cattle being moved to fresh grazing 
at intervals of 7-10 days. The other two main paddocks were strip-grazed 
by moving an electric fence daily. In the strip-grazed paddocks, a lane 
was made to allow access to water and, as grazing proceeded, a fence was 
brought up behind the cattle. Using this back fence, a run-back equivalent 
to 3-4 days’ grazing was made available. 


The rotationally-grazed and strip-grazed paddocks were each stocked 
at the rate of one beast to the acre, so that each grazing system carried eight 
beasts over the season. The purpose of effecting equal stocking was to 
eliminate, as far as possible, any bias on the part of the experimenter as to 
the varying carrying capacity under the two grazing systems. Any growth 
surplus to immediate requirements was cut and conserved either as hay or 
silage, and its quantity ascertained on a dry matter basis. The amount of 
conserved material obtained under either management served as a further 
indication of any difference in performance of the two grazing systems. 
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In 1950, grazing began on April 17 and continued until October 6. As 
spring growth was slow in 1951, grazing began on May 3 and was completed 
on October 20. 


After a preliminary period of trial and error regarding the amount of 
pasturage to be allowed daily under strip-grazing, it became possible to 
adjust the feed within reasonable limits. This was judged from the state 
of fill of the cattle and the amount left ungrazed in the morning. Adjust- 
ments in the area of grazing allowed had to be made frequently according 
to the rate of pasture growth and as the stage of fattening of the cattle pro- 
gressed during the season. Intensity of stocking each day varied between 30 
and 80 cattle per acre, depending upon the area of daily feed made available. 


Surplus Growth Conserved In early June, 1950, two acres were cut for hay 

from the paddocks under each grazing system, 
no further grass was conserved from the rotational paddocks but two later cuts 
were taken for silage from the strip-grazed area. The quantity of pasturage 
conserved under each system, expressed as dry matter weight, is shown in 
Table 1. In 1951, surplus pasturage was cut at a silage stage of growth, 
and again the same relative difference occurred in the amount conserved 
from the two areas. 


Table 1 


Total Amount of Dry Matter of Surplus Pasturage Conserved under Rotational- 
and Strip-Grazing Methods of Pasture Utilization 


Year sence tg razing Strip-Grazing 
lb. lb 


1950 4,326 13,017 
1951 2,970 8,857 


In both years the cattle grazed over the rotational pasture four times, as 
compared with three times over that which was strip-grazed. This, in itself, 
represents a saving of 25 per cent of the available ground when the strip- 
grazing method is used. In the early part of the season some conservation 
was necessary under both grazing systems, but it would have been possible 
to increase the stocking of the strip-grazed area and still keep the same 
number of stock in production throughout the season. The alternative 
(that is, to conserve more under strip-grazing) was, however, still a practicable 
means of complete utilization. 


Performance of the Cattle Hereford steers were used for grazing in each 

of the two years. In 1950, these were two-year- 
old cattle that had been outwintered at the Station. They remained on 
the experimental area the whole season and were finished indoors a month 
after coming from pasture. In 1951, older cattle were grazed during the 
first part of the season, half of which had been outwintered and half wintered 
in yards. These were sent for slaughter in September and replaced by 
two-year-old steers. As far as possible, the animals used were uniform in 
type, weight and previous management. Where previous management 
differed, equal allocation of the various groups was made between the two 
grazing systems. The stock were normal commercial cattle and had been 
under the control of the Station for at least twelve months previously. 


The cattle were weighed every fortnight in an unfasted condition. They 
were brought in for weighing in the early morning after the first main grazing 
period. The electric fence was moved at nine o’clock each morning, so that 
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the strip-grazed cattle were always weighed before having access to the day’s 
feed. Their state of fill was probably less than that of the cattle from the 
rotational paddocks, unless the latter happened to be weighed at the end of 
arotation. The changes in live weight over short periods, therefore, should 
not be taken too much into account, but the total liveweight gain per acre 
over the season is considered a true reflection of the performance of the 
cattle. 

The fortnightly liveweight changes in 1950 and 1951, under the two systems 
of management, are given in Table 2. Total liveweight gains for the season 
are also shown. 


Table 2 


Average Fortnightly and Total Liveweight Gains per acre with Cattle Fattened under 
Rotational- and Strip-Grazing Methods of Pasture Utilization 





1950 1951 





Weighing Period | Rotational- | Strip- | Weighing Period | Rotational- | Strip- 
ended Grazing Grazing ended | Grazing 





lb. 

7 May 16 
51 i a 
47 June 
-6 P 
38 July 
36 ” 

15 Aug. 
-3 Bs 
21 Sept. 
26 


29 Oct. 


May 3 
o 








Analysing the Results In 1950, the rotationally-grazed cattle put on more 

weight up to mid-August than did the strip-grazed 
cattle, but in the latter part of the season the reverse effect was noted, and by 
early October the strip-grazed cattle had almost caught up in total weight 
gained with those rotationally-grazed. Possibly the strip-grazed cattle were 
not given sufficient feed in the early part of the season, although there was 
no evidence, such as breaking-out, to indicate that this was so. It was 
concluded at that time that fattening cattle having access to a larger area of 
pasturage would fatten quicker in the season than those restricted in the 
amount of daily feed given. This was not supported by the 1951 results. 
Later in 1950, the lowering of quality of the herbage available may have 
been balanced under strip-grazing by the feeding of fresh herbage each day. 
Bearing in mind that the late summer of 1950 was above average in rainfall, 
it is possible that rather drier conditions, without actual drought, would 
have given even better results in liveweight gain under strip-grazing. 


In 1951, the rate of liveweight gain was the same, within limits, under 
each grazing management, without any difference in performance between 
the early and late parts of the season. There was a good autumn growth of 
pasture, and this resulted in satisfactory liveweight production. 
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Animal behaviour studies were made in 1950, and have been reported by 
Tayler(*). Holmes, in 1951(), dealing with dairy cattle, noted little difference 
in grazing habit. In this instance, the usual early morning grazing of steers, 
observed by Hughes and Reid (1951)(”), took piace with the rotationally- 
grazed cattle. On the other hand, only sporadic early morning grazing was 
observed with the strip-grazing cattle. However, when the fence was moved 
at nine o’clock in the morning, grazing was intensive for some time. Better 
total results in liveweight gain might have been obtained by moving the fence 
at some Other point in the daily sequence of grazing, but this requires further 
investigation. 

These preliminary results of two years’ work show that an increase in 
production is possible from pastures managed intensively under strip-grazing. 
The grazing stock used were fattening steers and the results are in common 
with those reported for dairy cattle. It is further suggested that the grazing 
of fattening stock under a strip-grazing system is a satisfactory method of 
handling such cattle. It also serves as a means of utilizing pasture to the 
full during the growing season. 
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THE CULTIVATION OF ANNUAL RAPES 
AS OIL SEED CROPS 


E. S. BUNTING, B.Sc. and Proressor G. E. BLACKMAN, M.A. 


Agricultural Research Council’s Unit of Experimental Agronomy, 
Department of Agriculture, Oxford 


Arising from the need for farm self-sufficiency, the growing of 
rape as an oil seed crop for industrial and edible purposes is again 
attracting the attention of British farmers. The writers here de- 
scribe briefly the cultivation, varieties and likely yields of annual 
rapes fitting into normal rotation practice. 


England under contract as an oil seed crop, and judging by the number 

of inquiries concerning cultural methods received at Oxford, the 
acreage in 1952 will be even larger. If rape for oil production becomes an 
established crop, it will be a case of history repeating itself, for during the 
latter part of the eighteenth century, rape was commonly grown in many 
English counties, while Ireland exported both rape seed and rape oil. 


The demand for rape oil was associated with the substitution of the oil 
lamp for the candle, since “colza’’ oil combined a low fire hazard with a 
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luminescent flame. Both in England and in Western Europe the rape 


acreage reached a maximum in the middle of the nineteenth century and 
then started to decline when the cheaper kerosenes and paraffins came to the 
fore as lamp oils. Moreover, the improvement in sea transport made it 
possible for European countries to import tropical vegetable oils more 
cheaply than they could produce rape seed oil, and these imported oils began 
to supersede rape oil where it had been used in the food or other industries. 


Because of these factors, rape seed was rarely produced in England after 
1850, but on the Continent its cultivation was maintained on a small but 
fluctuating acreage, the production expanding when circumstances restricted 
the imports of other oil seeds. In Germany, beginning in 1933 as part of 
their plan for self-sufficiency, renewed interest was taken in the home pro- 
duction of edible and industrial oils. The acreage of rape increased rapidly 
and during the war years rape oil became the pivot of the German edible oil 
industry, and in consequence the crop was cultivated extensively not only 
in Germany but also in the occupied countries. The exigencies of war and 
the lack of imports caused a parallel development in Sweden ; after a long 
lapse, indigenous oil seed production was started in 1940, and by 1951 the 
production of rape oil had reached a point where the demands for an oil 
suitable for margarine manufacture could largely be met through the 
activities of Swedish farmers. 


Many Brassica species produce a seed of high oil content, and much 
commercial rape seed, especially that produced in Asiatic countries, consists 
of a mixture of seed from different species. In Western Europe two species 
are cultivated, with annual (spring-sown) and biennial (autumn-sown) 
varieties existing for each species. The four crop types are quite distinct 
both agriculturally and botanically. The botanical nomenclature of Brassica 
species is still confused. The terminology proposed—following Howard—is 
given in Table 1. A common name is suggested for each of the different 
types and it is hoped that these names will be accepted and used by farmers 
and seedsmen in this country, since, without some standard nomenclature, 
there is bound to be confusion and misunderstanding. 


Table 1 


Botanical Nomenclature British Name French Name 
Brassica napus var. oleifera subvar. biennis Winter rape Colza d’hiver 
Brassica napus vat. oleifera subvar. annua Summer rape Colza d’été 
Brassica campestris* var. oleifera subvar. | Winter turnip rape Navette d’hiver 

biennis 
Brassica campestris var. oleifera subvar. Summer turnip rape Navette d’été 
annua 


*“Campestris” is preferred to “rapa"—frequently found in the literature on oil seed crops. 


When, in 1947, the possibilities of reintroducing rape into this country 
were being examined, it was clear that, on the Continent, winter rapes were 
preferred to summer rapes because of their greater potential yield. On the 
other hand, experience in Western Europe had shown that, unless the seed 
was sown between late July and the end of August, there was a considerable 
risk of winter killing. But in most seasons in England, the cereal harvest is 
not early enough for the stubble to be broken and a seedbed prepared within 
these dates; therefore the initial programme of research was confined to 
summer rapes, as they seemed to fit in with existing British practices of crop 
rotation. 
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Cultivation Although in this initial phase of research most attention was 

given to a comparison of varieties, seed rates and spacing, the 
experiments were carried out on a range of soil types including chalk, 
alluvial gravels and loams. Provided there is a reasonable seedbed and no 
capping due to heavy rain, a good establishment has been obtained, except 
on heavy clay soils where neither the summer rapes nor summer turnip rapes 
appear to do as well as on the lighter soils. Given an average spring, 
establishment is rapid from a mid-April sowing at a depth of approximately 
inch. Apart from flea beetles, the main hazard is a dry spell in the seedling 
stage. 

There is experimental evidence that both types of crops respond well to 
nitrogenous fertilizers. The rather scanty information available suggests 
that acid soils should be avoided and that the requirements for phosphorus 
and potassium are similar to those demanded by spring barley. Although 
rape seed and fertilizers have, on occasion, been sown together in a combine 
drill without subsequent loss of stand, it is questionable whether this is a 
good practice to adopt as a standard, more particularly in the drier areas 
of the south and east. 

Summer rape is generally cultivated as a row crop in Sweden and Germany 
with rows 12-16 inches apart, while in Canada the crop is usually drilled 
in 7-inch rows, using the normal cereal drill. The present experiments have 
shown that variations in seeding rates (from 5 to 15 Ib. per acre in 1950 and 
6 to 12 lb. per acre in 1951) and changes in the distance between drill rows 
from 6 inches to 18 inches, had no significant effect on the level of seed yield. 
However, in one experiment, on a clay flint outwash soil there was a signi- 
ficant interaction between row width and sowing rate. Only at the narrowest 
width (6 inches) did the yield increase with increasing seed rate. Where a 
danger of serious weed competition is likely, a row width which allows of 
inter-row cultivation is better, since there is evidence that some summer 
rape varieties are relatively slow growing in the initial stages. 

The seed of summer turnip rape is very small, and sowing rates of 6-8 Ib. 
per acre have proved satisfactory in practice. The crop is shorter and less 
leafy than summer rape and drill widths of 6-12 inches are to be preferred. 


The varieties of summer rape so far investigated have differed only slightly 
in growth habit, maturity and seed yield. The similarity in seed yield of the 
three varieties most extensively tested—Regina, Black Argentine and Liho— 
is shown in the summarized results of Table 2. The levels of yield shown 
represent the productivity under average conditions ; yields in excess of 
15 cwt. per acre have been recorded. 


Table 2 


Seed Yield of Summer Rape Varieties 
(cwt. per acre) 


Expt. No. and Year 24/48 25/48 28/48 30/4 114/50 113/50 Mean 
Regina a - ic 8S 9.2 12.7 7.5 9.3 9.5 


9. 
Black Argentine .. a en 8.8 11.3 10. 9.5 8.4 
8. 8.8 


9.5 
Liho os re _— 9.6 12.5 9.0 9.5 
Regina is a Svaléf (Sweden) selection from a Danish land variety ; Black 
Argentine is a variety of Argentinian origin, now widely grown in Canada ; 
and Liho is a variety developed recently in Germany. 
Summer turnip rape is much less important than summer rape in Europe, 
but most of the commercial acreage in England in 1951 was planted with 
this type. It is extremely quick growing and very early maturing, ripening 
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in 1948-50 about three weeks before summer rape—that is, at the end of 
July, as against the latter half of August. For these reasons it is well suited 
to certain farming systems, especially on light land. As with summer rape, 
the varietal differences so far observed in the turnip rape group have been 
small. 

The data for Nida, a summer turnip rape introduced commercially in 
1951, and Gute, the new Svaldf variety, are as yet insufficient for an accurate 
appraisal of seed yield. Of the more widely tested varieties, Sweet German, 
a Canadian-grown variety, has given a slightly higher mean yield than the 
French varieties, Controllée and Clairveaux. Some comparative figures for 
Sweet German and Controllée, from the variety trials already recorded for 
spring rape, are given in Table 3. A comparison with the yields of spring 
rape (Table 2) suggests that spring turnip rape varieties may be expected to 
yield, on average, about 20 per cent less. 


Table 3 


Seed Yield of Summer Turnip Rape Varieties 
(cwt. per acre) 
Expt. No. and Year 24/28 /2 28/48 30/48 115/50* 
Controllée oe oo , 6.1 7.4 7.1 
Sweet German .. s ye 8.5 8.2 


* Immediately adjoining experiment 113/50 of Table 2. 


Harvesting and Oil Content Until recent years, the harvesting of rape seed 

crops often resulted in high losses of seed. 
Brassica species have a type of inflorescence in which the oldest flowers at 
the bottom of the flower-stalk open first, and as a result the crop ripens 
unevenly. Moreover, since the fully mature siliquas or pods shatter easily, 
the frequent handling involved in the traditional methods of cutting, stooking 


and carting have obvious disadvantages. These difficulties have been largely 
eliminated by the use of a combine harvester. 

When crops are to be combined direct, it is essential that they should be 
left until they are fully ripe—that is, when the seed is hard and black ; other- 
wise, the moisture content of the seed will be too high for safe storage. Ripe 
crops are liable to shatter, but losses can be reduced to a very low level by 
first harvesting the crop in dull cloudy weather and, secondly, by reducing 
the reel speed to two-thirds of the normal for cereals. 


The moisture content required for storage without risk of spoilage is 
about 10 per cent, and in wet years the standing crop may not dry out 
sufficiently. Artificial drying at relatively low air temperatures is quite 
satisfactory and no difficulty has been obtained with tray driers and others, 
as long as they have been designed to deal with such a small seed. 


The most satisfactory way of ensuring that the rape seed has the minimum 
moisture content is first to swathe the crop and then pick it up with a com- 
bine when thoroughly dry. To avoid losses due to shattering, the crop 
should be cut before the upper and youngest siliquas (pods) are ripe—that 
is, when the seed inside is just beginning to change from yellow to brown. 
A binder, without the string attachment, may also be used to put the crop 
in rows, and here early cutting is even more essential to minimize shattering. 
Rape matures well in the swathe and dries readily after rain. 

The information so far collected on the oil content of rape seed varieties 
grown in this country is not extensive, but it does suggest that the differences 
between the crop types are more important than varietal differences within 
any particular type. The oil content of summer rape varieties have averaged 
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40-44 per cent of the seed dry weight, while the seed of summer turnip rape 
has a slightly lower content—36-40 per cent. 

The oils from seeds of Brassica species are semi-drying oils characterized 
by a high proportion of erucic acid. The properties of erucic acid oils and 
their potential use in industry have been the subject of investigation in 
Canada. In Germany and Sweden, the principal use for rape oil is in 
margarine manufacture. The oil obtained by hot pressing or solvent 
extraction is dark in colour and unpalatable ; it is necessary to bleach and 
deodorize rape seed oil before use in edible products. According to French 
investigations, the peculiar taste of rape seed oil is caused by the presence 
of a very volatile sulphur-containing substance already existing in the seed 
tissues. Seed of turnip rape contains very little of such compounds, and oil 
from turnip rape is stated to be free from the disagreeable taste associated 
with that of rapeseed. Moreover, recent research suggests that considerable 
differences exist between rape varieties in the amount of volatile compounds 
present in the seed. 

Rape and turnip rape seed contain, in addition to oil, 20-25 per cent 
protein. Thus a high protein meal or cake residue is obtained after oil ex- 
traction. Research and experience in Canada and Sweden during recent 
years has shown that this protein concentrate is a valuable animal food, as 
long as it is fed in limited quantities or mixed with other kinds of protein 
residues. 


Pest and Disease Troubles In common with other Brassica crops, the oil 

seed rapes are susceptible to a number of pests 
and diseases. Insect pests are a frequent cause of severe damage, particularly 
flea beetles (Phyllotreta sp.) which attack the plant in the cotyledon stage, 
and blossom beetles (Meligethes sp.) which destroy the flower-buds. In 
Europe, the likelihood of attack from flea beetle and pollen beetle has been 
the greatest deterrent in the past to increased acreage of the spring-sown 
rapes, but since both flea beetle and pollen beetle can be controlled by the 
newer insecticides such as DDT and BHC, crop dusting is now a general 
agronomic practice in rape seed cultivation. Although much more evidence 
is needed, it would appear that, in England, attack of the seedlings by flea 
beetles is more to be feared than damage by pollen beetles. 

For margarine manufacture rape oil requires special treatment, and since 
in Britain margarine is at present produced from other imported oils, 
the demand for rape oil must under existing conditions be somewhat re- 
stricted. Should the future market for home-grown rape seed remain as 
favourable as in 1951, then it would seem that there is a place for spring 
sown rape in the agricultural pattern. Whether the spring sown rapes will 
be replaced by the higher yielding winter types rests on determining if 
sowing can be postponed long enough for a seedbed to be prepared after 
the harvesting of early cereal crops like Abed Kenia barley. Investigations 
along these lines have already been started, but it is as yet too soon to reach 
any precise conclusions. 








SOME ECONOMIC ASPECTS OF CULLING LAYING 
FLOCKS AND OF REARING REPLACEMENTS 


J. H. Smitn, M.Sc. 
Department of Economics, University of Aberdeen 


This ariicle deals with two main problems of great interest to 
poultry farmers : the necessity for using forward estimates of 
yields and costs as the basis of culling, and the importance of 
rearing adequate supplies of out-of-season pullets so that rigorous 
culling can be practised and laying flocks maintained at full strength 
for at least six months of the year. 


OST commercial poultrymen aim at starting each new year with a 

maximum number of layers. The more progressive do so with a high 

proportion of pullets, retaining only a relatively small number of 
older birds for the breeding flocks. With others, the percentage of pullets 
in the commercial flocks at the beginning of the season may be as low as 
forty, while a high proportion of general farm flocks have less than sixty 
per cent pullets. 

The essential fact, however, is that laying flocks are generally at their 
largest round about the beginning of October. After October, there is 
usually only a very small number of pullets available to take the place of 
birds lost by deaths and culling. Certainly, from November onwards the 
total number of birds in laying flocks becomes smaller each month, until 
the flocks are again replenished in the following autumn. 

The losses from flocks by culling are due to two factors. Firstly, birds 
are removed because they have some disease or have physical defects which 
cause unsatisfactory egg production ; secondly, many poultrymen make 
substantial reductions in the size of their laying flocks in the spring. In 
some of these latter cases, the reductions are made to provide housing 
accommodation for pullets being reared for the following year. Two other 
reasons for the heavy spring culling are : (1) the high prices obtained for 
boiling fowls at Easter, and (2) the low price of eggs at that time. 

A number of important aspects of culling require very careful considera- 
tion. Clearly, unhealthy birds must be removed so as to avoid more serious 
losses by disease. The removal of healthy birds, however, poses two 
questions : 


1. On what basis should a healthy bird be judged unsatisfactory ? 


2. Should poultrymen, as a matter of general policy, make drastic 
reductions in the size of laying flocks in the spring ? 


The advice given to poultrymen on the first point is generally technical 
in character, and is sound only if the physical defects found in birds are, in 
fact, associated with unprofitable egg production. They may be associated 
with low yields, but that is not necessarily the same thing as unprofitable 
yields. Routine culling is almost invariably done without any clear 
understanding of the financial consequences. 

Culling cannot be discussed without considering also the supplies of 
feedingstuffs available. Some flock-owners depend mainly or wholly upon 
purchased foods, and the size of their flocks is limited by the quantity of 
food which they are allowed. Food being the limiting factor, it is necessary 
to obtain the maximum profit per hundredweight of food used, and flock- 
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owners must, therefore, undertake rigorous culling. It may mean greatly 
reducing the size of the flock in one year to obtain a larger and better flock 
in a subsequent year. 


Costs of Egg Production When culling, it is important to know what is a 
profitable yield, and this involves an analysis of 
the costs of egg production. Costs comprise three main groups of items. 
There are those which have already been incurred up to the point when 
culling is being considered, including the expenditure on capital equipment, 
and that part of the cost of the birds which cannot be recovered by sale. 
There are the costs such as rent and labour, which will remain unaltered no 
matter what short-term decisions are taken with regard to culling, since 
normal culling has little, if any, influence on the area of land occupied by 
poultry, or on the amount of labour time needed. Lastly, there are those 
costs which are directly and immediately affected by every change in the size 
of laying flocks, that can be reduced by culling. The most important item 
in this group is the food consumed. 
When poultrymen are considering the advisability of removing a healthy 
low-yielding bird from laying flocks, they must consider these questions : 


1. What is the bird’s future expected production value in relation to 
the future costs that can be reduced by culling ? 
Are there other birds available as replacements? If pullets are 
available, will they make a greater contribution to the profits than the 
birds they are to replace ? 
The following table is an example of the month-by-month relationship 
between production value and the cost of foods and of the birds, which 
together represent the bulk of the avoidable costs. 


Table 1 
Comparison of the Value of Eggs Produced and Avoidable Costs 
(Estimates) 





Period from PRODUCTION Balance between 
Month Stated Avoidable Production and 
to Aug. 31 Costs* Avoidable Costs 
(inclusive) No. of Eggs Value 


Sept. .. oa 180 
CMe. xs ; 164 
Nov. .. i 158 
Bee. .. aa 146 
Jan. . “ 132 
Feb. .. ne 116 
Mar. .. ia 98 
Apr. 
May 
June 
July 
Aug. 


— et BD PS We We Ph 
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* The monthly costs of food take account of the differences in the number of days and 
in the number of eggs produced. It is assumed that the value of pullets fell by stages 
until the boiler value of 10s. was reached at the beginning of January. 

When culling, it is important to look ahead. The past performance of 
individual birds is significant only because of its relationship to the future 
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production of the birds concerned. When replacement pullets are not 
available, the birds in the laying flocks should be retained so long as the ex- 
pected production is more than sufficient to cover the cost of food and the 
depreciation in value of the birds. If, at the beginning of April, it is anti- 
cipated that over the next five months a bird will have avoidable costs 
amounting to 13s. and that its production will be worth I4s., there remains 
a balance of Is. which is a contribution to the other costs. This bird may 
fail by a very large margin to produce sufficient eggs to cover its full share 
of all costs, but to remove it from the flock would reduce and not increase 
the total profits of the enterprise. When a bird is culled from a flock, the 
whole of its share of the fixed costs have to be borne by the remainder of 
the flock, and culling may, therefore, increase rather than decrease the risks 
of financial losses. 

The practice of greatly reducing the size of flocks in the spring is, except 
in very special circumstances, economically unsound. Many flocks earn 
all their profit during the months from March onwards and are more 
profitable during the summer than the winter months. There are a few 
instances when the increased prices of boilers in the spring are sufficient to 
offset the gross profit from the production of eggs after Easter and it is not 
profitable to follow the suggestion that spring culling conserves the scarce 
supplies of poultry foods for increased winter egg production. It is true 
that increased winter production would result because more pullets could 
be kept, but the total production of eggs from a given quantity of food is 
lower than when fewer birds are retained for a full year. The food required 
to rear the additional pullets seriously reduces the number of extra pullets 
which can be maintained during the winter months. A careful examination 
of the alternatives shows that, even after allowing for the bonus rations of 
foods given against winter egg production, it is more profitable, on the present 
range of seasonal prices of eggs, to keep the birds for a full year. 

A given quantity of food used to rear and maintain 100 laying birds for 
a full production year should produce, at the 1950-51 prices, eggs and boilers 
to the value of about £372. If the same quantity of food will produce and 
maintain 160 pullets for a production period of six months, the output of 
eggs and boilers would be about £345. The winter egg production, and the 
market value of boilers in the spring, would need to be high to justify heavy 
spring culling. 

The absence of out-of-season supplies of pullets is one reason why rigorous 
culling is not more commonly practised. If pullets were available throughout 
the year, laying flocks could then be maintained continuously at full strength, 
and this would be of particular benefit to owners of laying batteries. 


Hatching and Rearing Pullets The bulk of the pullets are hatched in the 

spring and come into lay during the period 
August-October, most of them during September and October. The 
economic considerations which must determine the general date of hatching 
are : (a) the relative costs of hatching and rearing chicks at different times 
of the year, and (b) the relationship between hatching dates, egg yields and 
seasonality of production. The concentration of hatching in the spring 
months involves heavier capital investment in hatching and rearing equip- 
ment per chick than would be necessary if rearing were continuous through- 
out the year. If costs of rearing pullets, yields and seasonality of production 
were unaffected by the date of hatching, then there would be no reason for 
the present practice of restricting the hatching season to the spring, since 
poultrymen are no longer dependant on the broody hen. 
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The available evidence shows that spring-hatched chicks are less costly 
to rear than those hatched and reared during the winter months. Hatching 
eggs are cheaper in the spring, the costs of heating during the rearing stage 
lower, and the risks of losses of chicks by disease and accident less. On the 
other hand, early-hatched chicks which come into full production by the end 
of August will, under good management, produce more eggs than will 
chicks hatched later. Information from the U.S.A.* shows that early-hatched 
chicks gave yields of 173 eggs, as compared with yields of 165 obtained from 
chicks hatched during the months May-September. It also shows differ- 
ences in the seasonal pattern of production which are related to the date of 
hatching. The early-hatched pullets had a production of over 41 per cent 
in November, as compared with a production rate of just over 28 per 
cent by late-hatched birds. The late-hatched pullets gave the higher yields 
(about 60 per cent) during the months April-June when prices of eggs were 
low. When the monthly production figures are related to the seasonal 
prices ruling in this country during 1950-51, the results show that the early 
pullets yielded 63s. 9d. and the late pullets 57s. 7d.-worth of eggs in a full 


year. 


Additional Pullets If early-hatched chicks are found to be the more 
to Replace Losses _ profitable, then poultrymen should arrange their main 

hatching season accordingly. There still remains, 
however, the question of rearing additional pullets required later in the year 
to replace losses by deaths and culling. Such evidence as is available 
suggests that it would be advisable to rear these additional pullets and, at 
the same time, to cull more rigorously. The financial advantages of culling 
and adding fresh pullets to the flock depend upon the period over which the 
replacements are allowed to stay in the flock. Decisions must depend upon 


the relative yields of birds in the flock and of out-of-season pullets which 
might be substituted. 


There must be rigorous culling in the autumn after the young birds have 
been transferred to the laying houses or cages, and other pullets should be 
available to maintain the strength of the flock. In the early months of the 
year, every bird which shows no sign of making a reasonable contribution 
to the fixed costs should be removed. It is important to remember, however, 
that a pullet culled in the early months of the season has a market value not 
much greater than that of a bird retained in the laying flock for a full year. 
Its market value as a layer disappears as soon as it leaves the flock, and 
food is the only cost that can be reduced by culling. To cover its cost of 
food, a pullet which has already spent three months in a laying flock must 
produce 90 eggs over a further period of nine months. A new pullet taken 
into the flock would need to produce at least 109 eggs in the same nine 
months because it has to cover its own depreciation as well as the cost of 
food. The figures used are only estimates but they demonstrate the essential 
point that the avoidable costs of a replacement bird are always greater than 
those of the bird which is culled, and the expected production must, therefore, 
be appreciably more than that of the bird culled. Another way of putting 
the point is to say that a pullet coming into full production at the beginning 
of December might be expected, over a period of nine months, to make a 
contribution of about 14s. towards the fixed costs, and unless the bird in 
the flock can make a similar contribution, it should be removed. 





* Market Egg Production in Maine. ANDREW E. Watson. The Maine Agricultural 
Experiment Station. Bulletin No. 462. December, 1948. 
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To make such a contribution, the bird in the flock would need to produce 
about 131 eggs, while the replacement bird would have to produce more 


than 146. 
Table 2 


Relationship between Egg Yields and the Number of Eggs needed to Pay for the Cost 
of Food and Depreciation in the Value of Birds 


(Estimates) 





RETAINED FOR | RETAINED FOR 
NINE MONTHS | Six MONTHS 





| No. of | | No. of 


| Eggs | Eggs 
Period from | No.of || Period | Yield | Required | Required 
Month Stated | Eggs to Comm-| per to Cover | to Cover 
to Aug. 31 Cover | encing | Bird | Costof | Bi | Cost of 
(inclusive) | Cost of | | Bird and | | Bird and 
Food Food | 


3) || (4 5 (6) 
130 . | 142 | 107 
st. | 148 | 107 
148 | 108 
146 108 
142 | 110 

138 

132 

124 

120 

120 

126 

134 














Table 2 shows the relationship between expected yields and the number 
of eggs required to cover the avoidable cost under the varying conditions 
stated. For the purpose of this table, it has been assumed that the date of 
hatching has no influence on production, but in general the margins between 
the yields assumed and the number of eggs which a bird must produce in 
order to cover the avoidable costs, are so wide as to suggest that if actual 
yields were available they would not invalidate the conclusions. 


On the basis of the information given in Table 2, it is clear that good-class 
pullets should, over a period of six months, more than cover the cost of food 
consumed and of their own depreciation. Birds retained for periods of 
more than six months should be expected to make an important contribution 
to the other fixed costs. In the case of pullets retained in laying flocks for 
nine months or longer, the excess of yields over the number of eggs required 
to cover the cost of the bird and its food varies between 20 and 41, depending 
upon the seasons of the year covered by the nine months. For pullets 
retained for only six months, the excess varies from 0 to 23 eggs. 


There are other considerations to be taken into account, such as the risks 
of losses by death and the risk of loss of income by culling. These are 
important matters when one is considering whether to rear pullets to be 
retained by laying flocks for less than a full production year. Usually, an 
addition of from 5 to 9 eggs to those given in Table 2, column 6, should be 
sufficient to cover, over a period of nine months, the risks of losses by deaths 
and loss of net income from eggs due to deaths and culling. Over a period 
of six months, the losses by deaths and culling would be amply covered by 
the addition of from 3 to 6 eggs to the numbers given in column 8. 
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Generally, it would pay to take in pullets for periods of six months or 
more. There is, however, the question of whether pullets taken into laying 
flocks after November or December should be culled in the following autumn 
or be retained for a full year. For example, should a pullet which comes 
into lay at the beginning of March be culled in the following autumn ? 
Suppose such a pullet has an expected yearly yield of 170 eggs and is expected 
to produce ]02 eggs in the first six and 130 in the first nine months. If the 
pullet is replaced at the end of six months by an autumn pullet which, over 
the next year, produces 178 eggs, the total production over the eighteen 
months is 280 eggs. As an alternative, suppose the pullet is replaced in the 
following December by a pullet which, because of its date of hatching, can 
be expected to produce between December and the end of August only 135 
eggs, the total production over the eighteen months is 265. Under these 
conditions there would be some advantage in culling the March pullet at the 
end of August. The figures used are estimates of possible yields and are 
given to illustrate the basis on which judgments must be made. Such evidence 
as is available, however, suggests that the figures used do demonstrate correctly 
the general position and that the aim of all poultrymen should be to replace 
the maximum number of pullets in the early autumn irrespective of the date 
of their coming into lay. 


Feedingstuffs In previous paragraphs, the restriction on supplies of feeding- 

stuffs has been ignored, and it is now proposed to consider 
the position of poultrymen who are wholly dependant upon more or less 
fixed yearly amounts of food. There are three points about culling that 
must be noted here, namely : (a) culling increases the net cost of laying 
birds in the cost schedule of egg production, (b) the proportion of the total 
food used for rearing replacements increases with an increase in the rate of 


culling, and (c) the number of layers that can be maintained on a given supply 
of food decreases with an increase in the rate of culling. 


To illustrate the importance of culling, let it be assumed that three self- 
maintained laying flocks, having the same total supplies of feedingstuffs, 
sustain no losses by deaths but have culling rates of 10, 20, and 30 per cent 
respectively. Culling in each case is spread evenly over the year. Under 
these three circumstances, the average number of laying birds at the beginning 
of the poultry year would, in the long run, be 3, 7, and 10 per cent above the 
respective numbers which would have been maintained had there been no 
culling during the year. The yearly average number of layers in the flocks 
would be 98, 96 and 94 per cent of the respective numbers when no culling 
occurred. 


Assuming that there is a net loss in market value of layers of 10s. on each 
bird in the flocks, that the cost of the food for each bird over a full year is 
37s. 1l1s., 39s. 1d., and 40s. 3d., respectively, and that the respective yields 
of 15, 16 and 17 dozen eggs per bird sell at 4s. 3d. per dozen, then the balance 
of revenue from eggs over the cost of food and the net cost of layers 
would be 15s. 3d., 17s. 9d., and 20s. 3d. per bird. The same quantity of food 
required for a self-maintained flock of 100 layers with no deaths or intra- 
seasonal culling would yield, in the case of the three flocks above, a total 
balance over the cost of food and birds of £74 13s., £85 4s., and £95 4s. At 
the present levels of net cost of birds and of food, an increase of ten points 
in the culling rate increases the cost of birds and food by about Is. 2d. per 
bird, and at the present prices of eggs, this is more than offset by an increase 
of three eggs in the yield per bird. 
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Under the conditions of rationed feedingstuffs, attention should be 
directed to maximum profits per unit of feed used, and this involves considera- 
tion of the profits which can be earned over a number of years rather than 
those which can be earned in an individual year. 


Summary When replacements are not available, birds should not be culled 

from flocks unless their future production is unlikely to cover 
their avoidable costs, and after Easter the only important item of costs which 
could be reduced would be food. 

If replacements are available, culling must depend upon the relationship 
of production to avoidable cost of the birds to be culled and the birds which 
are available to take their place. 

The general evidence suggests that poultrymen should rear some late- 
hatched pullets. This would allow them to cull their flocks more rigorously 
during the early months of the poultry year. It seems doubtful whether 
there would be any advantage in hatching out pullets during the months 
October-January. The reduction of laying flocks that occurs after April 
should be made good in the autumn. 

The practice of starting each autumn with pullets is sound, and there 
would seem to be some advantage in replacing, at the same time, birds taken 
into laying flocks between the autumn and April. 


In general, profits will be greatest by maintaining productive birds in the 
laying flocks for a full year rather than seeking, by heavy spring culling, to 
conserve scarce supplies of food for winter egg production. 








FARM INCOMES 


Farm income records for 1948-49 are shown by the recent Report* of the 
Farm Management Survey in England and Wales to have had a strong up- 
ward movement after the industry’s setback in the winter of 1946-47, when 
heavy snow and flooding played havoc with farm operations and caused a 
good deal of hardship among farmers. Data from nearly 2,500 farms have 
been brought within the Survey and analysed, on a comparative basis with 
data obtained for 1947-48, within the framework of district, type of farming 
and size of farm. A special study, forming Part II of the Report, relates to 
contrasting data from a selected sample of 860 identical farms over the four 
years 1945-46 to 1948-49. 


* Farm Incomes in England and Wales 1948-49. H.M. Stationery Office, or through 
any bookseller, price 6s. (6s. 6d. by post). 





FODDER BEET IN DENMARK 


KATHLEEN E. YounG, B.Sc.(Agric.) 
Miss Young visited Denmark during the period October, 1950, to 
March, 1951, under a Kesteven Travelling Scholarship. She has 


studied the place of fodder beet in Danish farm practice and 
shows it to be an acknowledged excellent feed for cattle and pigs. 


ODDER beet plays a very important part in the Danish farming 
Fosstem ; indeed it may almost be said that fodder beet takes the place 

of grass in certain parts of Denmark. In the south-east, for example, 
many farms with large dairy herds have only 10-15 per cent of their total 
area under grass, roots and root tops being used to supplement the limited 
pasture. There has been a marked increase in fodder beet over the past 
fifteen years, as is shown by the following table : 


Various Acreage Percentages of the Total Fodder Root Area 


1935 1949 1950 1951 
per cent per cent per cent per cent 
3 34 37 


38 7 


Fodder beet 
12 9 

50 50 48 47 
6 | 
y) oS) 


Mangolds 

Swedes 

Sugar beet for feeding 
Turnips - 


3 8 
6 l 


It will be seen that fodder beet has increased mainly at the expense of 
mangolds and turnips. Swedes, which also have a low dry-matter content, 
have maintained their acreage ; they are, however, mostly grown on the 
poor, sandy soils in Jutland. 


High Food Value The most obvious factor contributing to the importance 

of fodder beet is the high yield per acre, for land is a 
limiting factor in Danish agriculture. All feeds and fodder crops are 
measured in “ food units’’.* Average harvest yields in food units per acre 
are : 


Average Harvest Yields —- 1945-49 





| Seeds | Mez .dow C ereals Straw} Grass} Roots (all) | Fodder Beet | | Swedes 
Hay | Hay 
| | Roots | Tops Roots | | Tops | | Roots |Tops 
| 
| 





Food Units | ti. | 
per Acre 1,062 750 2,392 | 380 | 2,788 | 520 | 2,220 180 


| 16-19 | 942 


% Dry Matter, 85 | 86 





436 


Cwt.per Acre} 42); 30 : 346 | 





The benefit of this high yield is offset to 2 certain extent by the cost of 
production ; in fact, the Danes acknowledge that fodder root crops usually 
show a cash loss. This loss is, however, counterbalanced by improved 
soil fertility. A survey of all farms growing roots has shown clearly that 
an increase in corn yields and in net profits follows an increase in the 


° 1 Food Unit =1 kg. Barley = 5 Ib. starch equivalent. 
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area of roots. In the first year after a root crop, enhanced yield of corn 
gives, on an average, an increased profit of £6~8 per acre. 


Although grass occupies 37 per cent of the agricultural area, a quarter of 
this is under rather low-yielding permanent pasture. Owing to the long 
winters, light soils, and low summer rainfall, there is a short, irregular and 
unreliable grazing season ; and as shown above, grass production is low— 
at best 2,000 to 2,200 food units per acre, but usually only 1,400, as compared 
with 3,000 for fodder beet. As a result, summer grazing must nearly always 
be supplemented, usually by roots, ensiled root tops, and beet pulp. The 
Danes therefore consider that grass silage cannot compete with roots as 
winter feed, although milk produced from grass and its products may show 
a greater cash profit than if produced from roots ; the cost of production 
for grass is at present about 24d., and for roots, 4d. per foot unit. 


The actual costs of production for the different fodder roots is rather 
difficult to determine. It appears that fodder roots generally cost about 
£36 per acre, fodder beet costing about £2 per acre more than swedes. But 
when the costs are compared on a food-value basis, it is apparent that fodder 
beet is much cheaper to produce than swedes, especially as on the ordinary 
small farm where family or cheap pupil labour is used, labour accounts for 
the main difference in the costs of production. It is of interest to note that 
marrowstem kale does not come into the consideration ; kale is rarely grown 
in Denmark. 


Owing to the incidence of oat and clover eelworm, long rotations are very 
necessary in Denmark, 6 or 7 years being considered as the minimum safe 
length. A common rotation on the good loam in south-east Denmark is 
wheat—sugar beet—barley or oats—fodder beet—barley undersown—one- 
year ley. On light, sandy soils, the rotation would usually be something like 
oats—rye—swedes—trye, oats, or mixed grain—fodder beet—barley—hay 
and grazing (2 years). 


Fodder beet is considered a better root crop than swedes to precede a ley, 
probably on account of the heavy demand made by swedes on potash. It is 
also considered undesirable to have more than two rootbreaks in the rotation, 
and these are often separated by two crops of corn. 


On ordinary farms, all seed of fodder beet is home-produced under 
specially controlled conditions, from stock seed supplied by the seed firms. 
Inspection of the soil and of the growing crop is carried out by seed firms, 
and the testing of the seed by the State Seed Testing Department. The most 
important source of seed is Faellesforeningen for Denmark’s Brugsforeningen 
(The Co-operatives’ and Agricultural Societies’ Seed Growing Organization). 
This body also carries out plant breeding, although most plant breeding is 
being done by small firms and individual farmers. : 


Variety Trials All varieties come up for trials periodically at the State 

Experiment Stations, these trials being run on the same lines 
as those of our own National Institute of Agricultural Botany at Cambridge. 
When the results of each trial are published, the best varieties are allocated 
a Roman numeral. The results of the tenth series have been published and 
are as under. 


The most popular strains are Rod Otofte, Pajbjerg Rex, Gul Otofte, and 
Daeno. 
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Dry MATTER YIELD PERCENTAGE 
VARIETY PER ACRE PER ACRE Dry MATTER 





| Root | Root Top Root | Top 








| cw. t. cwr. cw, 
Rod Otofte X 87 496 202 
Gul Otofte X 86 489 203 
Gul Daeno X 85 542 210 
Hvid Tystofte X 85 496 209 . 
Pajbjerg Rex X 84 7 480 231 : 
Hvid Stryne X 86 593 172 . 


NWwwhhNh 
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Home-grown Stock Foods Mixed farming is usual throughout Denmark. 

Nearly all farms have a dairy herd, pigs and 
poultry, and grow their own food for the stock, as well as barley, and 
sugar beet or potatoes as cash crops. Owing to its low price (1s. 6d.—Is. 
8d. per gallon), the sale of milk alone is uneconomic. The dairy and pig 
enterprises must be balanced so that the cheap skim milk can be utilized to 
fatten the pigs. 


With cows, the idea is to produce sufficient roughage to provide for 
maintenance and the production of 3-34 gallons of milk. Cereal require- 
ments are also home-grown, and a high-protein concentrate is purchased to 
balance the ration. 


The main roughages used are : 

Hay: Usually rather mature but of good quality; not used in large quantities. 

Lucerne silage: Used mainly on the larger and more progressive farms where tower 

silos are available. 

Grass silage: Used only to a small extent. 

Barley straw: Used in very large quantities for fodder and bedding. 

Roots: These form the basis of the ration. Usually the swedes are fed during the 
first part of the winter and the fodder beets during the latter half. During 
the transitional period, a farmer may feed swedes for the first and fodder 
beets for the second feed. 

Root tops: These are fed fresh, or ensiled by the A.I.V. process 

Sugar beet pulp: This is stored in concrete silos, and is fed throughout the winter 
and often in the summer as well. 


Silage made by the A.I.V. process shows much smaller losses in feeding 
value than molassed silage, but it requires neutralization by an equal weight 
of roots. In normal practice, this is done by feeding about 10 parts silage 
to 30-50 parts roots according to the dry matter content. Otherwise this 
is achieved by feeding minerals, but there is a belief that the use of minerals 
lowers the digestibility of the silage. 


The feeding of roots raises the milk yield, but results in a slight lowering 
of the butter fat, whereas according to the Danish experimental work, silage 
tends to have the opposite effect. The best results are obtained when a 
variety of roughages is fed, and this is particularly true with roots and 
silage. It seems that the feeding of large quantities of roots, especially foddet 
beet, enables the cow to consume and fully utilize a larger quantity of dry 
matter. Thus 60 Ib. of silage, together with hay and straw, is the maximum 
that should be fed without roots ; but 70 Ib. of roots and 65 lb. of silage 
can be fed satisfactorily with the same amount of hay and straw. 
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The Place of Fodder Beet in the Ration The following are examples of 
typical rations for dairy cows in 


Denmark : 


(A) Superior RATION 
food units 1b. S.E. 
5 - 


Roots (swedes and fodder beet) . . es = 
Silage (lucerne and root tops) .. aa 3-3} 
Hay i %G. om ne aa 2 
Goop RATION 
Fodder beet 
Lucerne silage 
Hay 
AVERAGE RATION 


food units 
6 


3 
1 


lb. food units 
Roots (swedes and fodder beet) .. 080 = 4 - 
Silage (root tops) as a .- 20-30 s 1432 
H i 


ay Se ce tel an ii = 
Straw (barley) ts - ha ta 8-12 1 = 
This provides for maintenance and the production of 2 to 2} gallons. 

A farmer feeding according to ration (B) uses a lot of fodder beet of 
which the yield of top is high, but he feeds no root top silage—only lucerne 
silage. The farmer using ration (C) or ration (A) feeds less fodder beet, and 
is able to feed also root top silage. 

The mixture of fodder beet and swedes in rations (A) and (C) must be 
very different, as there is a great difference in the number of pounds equalling 
one food unit. 

In ration (C), 70-80 Ib. roots equals 4 food units, while in ration(A) 65 lb. 
roots equals 5 food units. The relation between 70-80 Ib. and 4 food units 
indicates that most of the roots are swedes with a very low content of dry 
matter. 

Both rations (A) and (B) provide for 3-34 gallons of milk ; (A) is rather 
better, since it is more varied and has a higher protein content. 


Fodder beet is also widely used in pig feeding. Fodder beet and potatoes 
together can form 40 per cent of the total ration, but the beet must not exceed 
25 per cent of the total. Fodder beet has the advantage over potatoes that 
it can be fed raw, provided it is grated finely. Beet is not usually fed before 
the pigs reach a weight of 65 lb. After that, a fixed ration of cereals, skim 
milk and protein supplement are fed along with fodder beet. The amount 
of beet is restricted at first to not more than 10 per cent of the ration, and is 
increased as the pig’s appetite grows. At least 3 Ib. of concentrates should 
be fed daily. 

When feeding fodder beet, particular care must be taken with the housing 
and management of the pigs ; at the first sign of a retarded rate of growth, 
the quantity of roots should be reduced and the amount of meal increased. 
Provided care is taken, the feeding of fodder beet should only slightly lengthen 
the fattening period, and there should be no deterioration in carcass quality. 





POTATOES FOR CRISP-MAKING 


J. O. PAGE, M.B.E., N.D.A. 
National Agricultural Advisory Service, Boston, Lincs 


Manufacturers of potato crisps require a constant supply of 
uniformly suitable potatoes. It is for the grower who is interested in 
this limited market to see that he is producing the right varieties, 
which store without deterioration and do not blacken on cooking. 


REAT increases in the population over the last hundred and fifty 
G years have made the potato the chief vegetable in many parts of the 

world. But one of its principal drawbacks is that, in its raw state, 
about 78 per cent of it is water and is, therefore, wasteful of transport. 
Hundreds of years ago the tribes in the Andes prepared a form of dehydrated 
potato called “chuno” ; it was a staple item in their diet, easily stored and 
transported, and used as a base for soups and stews. It was, however, an 
unappetizing food, but then our efforts in the dehydrating of potatoes during 
the war did not result in a much more palatable product ! Chipped and 
cooked potatoes are established features of our national menu, and we use 
dried potato flour in cooking, but it is perhaps in the form of well-made 
crisps that the potato is most delectable. 


Good crisps should be brittle with no tendency to leatheriness, they should 
be free from burnt or bitter tastes, of an attractive yellowish or golden brown 
colour with no dark markings, and of a good shape. The flavour depends 
chiefly on the fat used in cooking, and makers have found by experience the 
best ways and times for processing to produce the best possible crisps from 
the potatoes they buy. Their chief difficulty lies in obtaining a constant 
supply of potatoes which will give a uniformly good crisp. 

Another of the troubles experienced in crisp-making is the blackening 
which is liable to occur in cooking. This is generally caused by an excess of 
sugar in the potato, since while a small amount of sugar usually improves 
a colour, a larger quantity tends to become caramelized in the hot cooking 

at. 

Potatoes keep best in store at a temperature of 38-45°F. but, in such a 
state and indeed at any temperature below 50 °F., too much sugar is formed for 
satisfactory crisp-making, and we all know how sweet a chilled potato tastes. 
In fact, after four months of cool storage, the percentage of sugar in a potato 
may be doubled. The same condition arises when a potato is growing in 
the ground, or is sprouting after storage. But unless the tubers are dormant, 
potatoes have to be kept cool to prevent them sprouting. In cold winters, 
therefore, it is necessary to store the potatoes for three or four weeks at 
65-75°F. to reduce the sugar content. Unfortunately this warm storage 
may well start the potatoes sprouting and the amount of sugar will rise again. 
The only solution appears to be the development of a harmless sprout 
depressant. 

The size of the cells containing the starch granules in the potato varies 
considerably and this has an effect on the quantity of fat absorbed in cooking. 
For example, Majestics, with 35-45 cells per sq. mm. and Arran Viking 
with 42-56 cells, both soak up more fat than Conference, with 70-90 cells per 
sq. mm., and so produce oily crisps. On the other hand, some samples of 
Conference may have 30-65 cells per sq. mm. but still make very good crisps, 
so this factor is not the decisive one. 
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The Specific Gravity Test | American workers have evolved a method of 

sorting crisping potatoes from “boilers” by 
floating them in a solution of common salt at a specific gravity of approxi- 
mately 1.08. The tubers which sink in this solution will have a specific 
gravity greater than 1.08 and are judged to be good for making crisps. In 
carrying out this test, 19 oz. of common salt should be dissolved in a gallon 
of water, and a floating hygrometer should be used. Salt or water should 
be added to the solution to bring the specific gravity to 1.08, since the actual 
amount of salt required will vary with the temperature. This test, while 
useful for a particular variety at a certain time of the year, is not an infallible 
guide to the “crispability” of any potatoes. It does, however, indicate good 
quality in a particular variety already known by cooking to be suitable. 
Potatoes of low specific gravity will yield crisps of a darker colour, and they 
will absorb about 5 per cent more fat than those of high specific gravity. 


The soils in which potatoes are grown also have an effect on their specific 
gravity ; red soils, and those containing a fair amount of clay, are better 
than black, sandy, or limestone soils. As high specific gravities and a good 
starch content are desirable, it follows that manures used should have a good 
proportion of potash, as compared with nitrogen, in their composition. 


Characteristics of varieties of potatoes are also of importance. Some 
varieties have a tendency to produce “‘hollow-hearted”’ specimens when they 
grow too large. Even if the “hollow-beart” stage is not reached, the tissues 
of the centre portions of such tubers are of a watery nature and contain less 
starch than in the parts nearer the outside, leading to a difference in the time 
required in cooking to produce the desired crispness, and so an uneven colour. 
A long oval, rather than a round potato, is usually best, and it should not be 
large. Yellowness of the flesh is also an advantage, while the possession of 
tough skin assists in the production of crisps of regular shape. 


Selecting the Right Variety While there are many varieties of potatoes 
which, when grown on certain types of soil, 

and used during certain months of the year, will prove satisfactory for crisp- 

making, there are a few which give good results on a wide range of soils and 

may be used over a longer period. Some of the commercially-grown 

varieties which have proved their worth in this respect are listed below. It 

will be appreciated, of course, that they are not necessarily varieties which 

are also suitable for the ordinary potato market. 

Duke of York (Midlothian Early). A real first early with yellow-fleshed, kidney-shaped 

tubers, and shallow eyes. Good up to December. Excellent crisper. 

Bintje (Muizen). A second early with pale-yellow flesh and shallow eyes. Makes good 

crisps up to the end of February. 

Record. An early maincrop with a tough yellow skin and flesh. Eyes apt to bulge on 

very good land. Produces excellent crisps up to the end of February. Roundish tubers. 

Doon Star. An early maincrop with white-fleshed, oval tubers. Grown on medium soils, 

produces good crisps up to the end of January and, in cold winters, up to the end of Feb- 

ruary. The seed is very liable to Dry Rot. 

Conference. An early maincrop with yellow flesh and shallow eyes. A good cropper, 

though tubers are rather susceptible to attacks from late Blight. Produces really good 

crisps until the end of February. 

Among the varieties which produce reasonably good crisps are : 

Home Guard. A first early with white-fleshed, oval tubers. Grown on fairly heavy land, 

it makes good crisps up to January. 

Great Scot. An early maincrop with white, round tubers. Grown on silt soils it is good 

for crisps up to the end of January, and sometimes longer. 
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Dr. McIntosh. An early maincrop. Long, white, kidney in shape. Makes fairly good 
crisps during January, February and up to the middle of March. 


King Edward. An early maincrop kidney, with white flesh. When grown on fairly strong 
silt or skirt land, it makes reasonably good crisps from October to the end of February. 
When a medium-sized sample of high specific gravity is produced, the crisps are good. 
Gladstone. As for King Edward. Tends to absorb more fat than other varieties. 

Arran Peak. An early maincrop with white-fleshed, oval tubers, producing crisps of good 
shape. The quality is good when grown on heavy land. 


Potatoes in the above group intended for crisp-making need a plentiful 
supply of potash—say, 12 per cent. On rich soils, the compound used should 
not include more than 34 per cent of nitrogen, although on some lighter 
upland soils it may go up to 64 percent. 

It will be seen from the above comments that great care in the selection of 
varieties to be used is necessary if a satisfactory standard is to be maintained 
over a long period. Though in certain circumstances, and for a short time, 
varieties such as Majestic, Arran Banner, Arran Viking, Olympic and 
Supreme may be employed with success, they may generally be regarded as 
unsuitable for the production of high-quality crisps. 

I should like to acknowledge with thanks the help of Mrs. N. McDermott of the School 


of Agriculture, Sutton Bonington, and of colleagues at the Kirton Agricultural Institute 
who have kindly provided samples for testing and judged the crisps produced. 


CUMBERLAND FARMER 


JOHN H. FAuLpDER, B.Sc., N.D.D. 
County Agricultural Officer, Cumberland 


Mr. George Wannop is a well-kncwn dairy farmer in the North- 
West. Linstock Castle, where he lives, is situated four miles 
north-east of the city of Carlisle on a slight rise above the River 
Eden and it is one of the many pele towers which were used so often 
as places of refuge for man and beast during Border raids. 
Originally, the site formed part of the defence work of Hadrian’s 
Wall. 


UCH of the Linstock Castle Farm adjoins the River Eden and is low 

M wine but, though undrained, it is dry, except when the river is in 
flood. The red alluvial soil is easily worked and not affected by 
summer drought, and would yield well if in arable crops. The risk of flood- 
ing is the reason why it remains in grass, although most of it, at one time or 
another, has been ploughed and directly reseeded, using rape as a nurse crop. 
Mr. Wannop was twenty years of age when, in 1916, he succeeded his 
father in the occupation of the farm.* It was then only about 98 acres and 
was all in grass, with the exception of two acres of mangolds. The main 
feature of the farm was a herd of forty cows kept for milk sold wholesale. 
A good type of Shorthorn cow, at the third calf, was purchased at the local 
markets, was worn a year, and then disposed of, either as a down-calver or 
newly-calved. During her stay, she improved in value due to good grass 
and good feeding and was usually sold to one of the town dairies in Edinburgh. 
No young stock was reared. A small fiying flock of half-bred ewes was also 


* See p. 532. ste See 
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kept, and these were bought as three-crop ewes and mated with either an 
Oxford or a Suffolk Down ram, the lambs being sold fat off their dams. Even 
at that time the importance of a high level of nutrition for early maturity 
was appreciated and the lambs were always creep-fed. In the meantime 
the ewes, like the dairy cows, had increased in size and weight during the 
year at Linstock Castle, and were sold at the autumn sales, still for breeding 
purposes. The farm then was a typical village holding of small scattered 
fields—often mixed up with those of neighbouring farms. 


The Beginning of Expansion In 1919, The Croft (100 acres), much of which 

was intermixed with that of Linstock Castle, 
was taken up by Mr. Wannop, and the buildings at the Castle were altered 
to accommodate some forty-five cows in milk. With this addition, it became 
possible to plough some of the land, and the customary rotation of crops 
coupled with long leys was followed, namely, oats—roots—oats—seeds. 
The seeds remained for three or four years, part being grazed and part mown 
for hay. About the same period, certain of the fields on the river side which 
were liable to flood were reseeded from old grass, using a Cockle Park type 
of seeds mixture and rape as a nurse crop. 


When the slump occurred in 1921 it was decided that one way to meet the 
situation was to improve the production from the grassland, and Mr. 
Wannop began to use basic slag systematically. About 1922 he also changed 
his stock policy and began to buy Ayrshire < Shorthorn down-calving 
heifers. These were mated with a Galloway bull and the calves reared on 
faulty nurse cows by the restricted suckling method, one cow rearing between 
six and eight calves. The Galloway-cross calves were disposed of as year- 
lings : the best milkers of the Ayrshire x Shorthorn heifers were retained 
until sold at the fourth calf. 


It was about this time that the River Eden began to destroy some of the 
good grassland, and the trouble seemed serious. However, as Mr. Wannop 
was occupied in his spare time in pulling out hedges between small fields, 
the thorns were used for river protection. These were dumped in the side 
of the river and some hundreds of tons of rubble from a dismantled factory 
about eight miles away tipped on top of them. It is interesting to note that 
the cost of the rubble at that time was 4s. per ton, delivered on the site. This 
method of dealing with river erosion has stood the test of time ; no trouble 
has occurred since. 


In 1923, Mr. Wannop became the tenant of another 110 acres across the 
river. This enabled him to increase the half-bred ewe flock and to start 
grass-feeding for beef. The land was stocked with three-year-old Irish 
polled bullocks which were purchased in autumn and wintered on the grass, 
with oat straw from January onwards. They were fattened on the grass 
during the following summer. He also took in hand another 100-acre farm, 
Edensteads, in Crosby village, some three miles away. Most of the land on 
this farm also adjoined the river and was prone to flooding. But he im- 
proved the position considerably by raising the existing bank and placing 
a flood door at the outlet of the main ditch—the work being done by the farm 
staff as an off-season job. This enabled him to reseed the riverside land 
on this holding, and the acquisition of this additional land also allowed the 
half-bred ewe flock to be further increased. The cattle stock consisted of 
blue-grey heifer sucklers purchased in autumn. These were outwintered 
(being hand-fed during the winter), grazed during the summer, and were sold 
in the store market in the following autumn. 
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Outwintering 18-months-old heifers 
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The byre at Linstock Castle. Note the wire behind the cows to keep them up on the standings 


The bull pen at Crosby farm 





S. Kaupeld 
Winter quarters for heifer calves at Crosby 


THE BRAMBLE FRUITS (See pp. 537-40) 


and M, M. Beard 
A loganberry plantation in Worcestershire 





HYDRAULIC CONTROL OF AGRICULTURAL IMPLEMENTS (See pp. 534-6) 





Left : Saddle-back harrows attached to a framework which can be lifted by the tractors* hydraulic unit. 
Right: Potato spinner mounted on hydraulic three-point linkage and driven by the tractor engine through 
a power-take-oll shatt 
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Sack-lift, using the hydraulic power of the tractor and the three-point linkage 
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Grading Up In 1928, Parkbroom Farm (75 acres) was bought. It lay 

alongside, indeed to some extent was intermixed with, Linstock 
Castle land. This purchase enabled the dairy herd at the latter farm to 
be increased to some seventy cows, and necessitated the expansion of the 
dairy premises. In 1929, a Grade A licence was obtained and, in 1932, 
Crosby Farm, adjoining Edensteads, was purchased, adding another 150 
acres to the enterprise. The chief reason for buying this farm was to 
accommodate the tuberculin reactors from Linstock Castle. The cleaning 
up of the Linstock Castle herd did not take long and Mr. Wannop then 
remodelled the buildings at Crosby and started milk production on that 
steading, keeping sixty milk cows. A Grade A T.T. licence was obtained at 
Linstock Castle in 1935, and at Crosby in 1937. 

About this time, Mr. Wannop started to buy pure Ayrshire heifers and use 
a pedigree Ayrshire bull; since then, he has reared his own herd replacements, 
and all the animals in the herd now are either pedigree or grading-up. 
Although Mr. Wannop does not exhibit in the show-ring, bulls of the best 
breeding are used. 

Much of the land on Crosby Farm was strong and wet, typical boulder 
clay. This land had all been tile-drained but it was obvious that the drains 
were not functioning and, on examination, they were found to consist of 
either one inch pip2 and collar, or horse-shoe tiles. Mr. Wannop therefore 
started reconditioning the wetter fields, replacing the old tiles by modern 
round tiles, and, as the value of lime had always been appreciated at Linstock 
Castle—where it had been used with highly beneficial results—he followed 
the draining with an extra heavy liming, at the rate of 4 tons of shell lime 
per acre. 

Then, in 1937, it was found that an increasing number of dairy cows on 
both farms would not settle to the bull. This condition gradually became 
worse ; the heifers usually settled but an increasing number of the older 
cows were affected. The position became so serious that Mr. Wannop, 
after seeking the advice of several veterinary authorities, decided that a 
complete investigation of the problem was necessary. In order to find 
some solution, one hundred and sixty dairy cows were divided into four 
groups, one of which was used as a control, the other three groups being 
subjected to different treatments. The result of this experiment indicated 
manganese deficiency, due to the too heavy dressings of lime which had been 
applied earlier. Since then, a mineral supplement, containing extra man- 
ganese, has been used regularly with good results, and the trouble has not 
recurred. 

In 1939, Brunstock Farm (160 acres) was purchased. This farm, roughly 
two miles from the Crosby land and two miles from Linstock Castle, is 
strong land on boulder clay and is used for keeping the young dairy stock 
and dry cows. It follows the ordinary local rotation—cereal—roots—cereal— 
seeds ; the seeds remain down for three or more years, and the chief cereal 
is Oats. 

Moorhouse Farm, which also adjoins Linstock Castle, was added in 1941, 
and its acquisition enabled the milk herd at the Castle to be still further 
extended. All heifer calves are now reared ; only the best are retained in 
the herd, the culls being sold either before or after calving. The calves are 
pail-fed with new milk for six weeks, after which they go on to dry feed, and 
are well done until they are one year old. After that, they remain outside 
until they come into the milk herd. Mr. Wannop likes them to calve down 
between two years three months and two years six months of age. Both 
dairy herds have been attested since 1938. 
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The War Years During the war, certain modifications in farming practice 
had, of course, to be made to meet the changing conditions. 
The extent of the changes made by Mr. Wannop is shown by the following 


figures : 


Dairy Cattle in Production June, 1939 June, 1951 


Cows and heifers in milk .. = es a ~~ “Bee 120 
Cows in calf but not in milk os i ne aw - ae 64 
Heifers in calf with first calf ‘a si ad .. 60 100 
Bulls being used for service wa “s ne na 5 5 
Bulls (including bull calves) being reared for service .. 1 — 


Other Cattle 


2 years old and above ea bi ua ar om 29 
1 year old and under 2 os Pap ee 2 - -e 
Under | yearold .. a ; ¥t sia 3 62 


75 male (steers) 
111 female 
100 female 


Total Cattle 534 575 


Horses 5 4 


Sheep June, 1939 


June, 1951 


Breeding ewes 
Rams kept for service 
Sheep under 1| year old 


27 
9 
490 


Total Sheep 769 


Poultry - 2,200 


Labour 


Regular 
Casual 


10 males 14 males 
2 males — 


Tota! Labour 12 14 
Acreage 
Total 4 ea - - ; : 967 acres* 
Tillage * ‘i i “a + wa TD os 
The tillage areas may be further subdivided as follows : 
June, 1939 
acres 
Oats - ‘ - sa 41 
Rape ai ; ” 18 
Bare fallow ia ” ‘is 16 
_ Roots = ‘a 
75 First year leys (as tillage) 
- Rape and seeds 


999 acres* 
245} ,, 


June, 1951 
acres 
Oats 105} 
Wheat 11 
Potatoes 


* Of this area, Mr. Wannop owned 443 acres in 1939, as against 531 acres today. 


In the autumn of 1950, no ewes were purchased, but, 
instead, top north country cheviot wether lambs were 
The intention is to continue with these rather than keep a breeding 
flock. They were grass-wintered and then clipped and graded during last 
summer. It has not been possible in recent years to obtain the necessary 
number of Irish bullocks for grazing, so some home-bred bullocks were 
bought in. 
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Thirty acres of mixed oats and legumes were grown for silage in 1949 
but the silage was considered rather disappointing, no doubt because the 
crop was cut when too mature. Mr. Wannop has now switched from silage 
to dried grass, sowing special leys for drying, and this year he has installed a 
drier. He believes in the value of adequate fertilizing both for arable crops 
and grassland. He produces heavy yields of potatoes and his grass is most 
productive. He appreciates the value of nitrogen for grass but uses it in 
moderation. His practice now is to apply 6 or 7 cwt. high-grade basic slag 
every three years to all his grassland, and approximately 2 cwt. per acre of 
concentrated complete fertilizer every year. He still believes in lime, 
although he uses smaller dressings at more frequent intervals—some 30-40 
cwt. per acre to his permament grass every five years. Kibbled lime (CaO) 
is used on the heavy land and ground limestone on the light soils. The 
arable land receives 40 cwt. ground limestone per acre when a seeds mixture 
is sown out. 

Linstock Castle Farm now has large fields, and lies in a ring fence—a very 
different position from that in 1916.* For the year ended October 1, 1950, 
sixty-nine cows averaged 9,431 lb. of milk and ten heifers averaged 7,935 lb. 
The butterfat average over the period was 3.9 per cent ; the calving index 
was 404 days. 

Further improvements to the farms are continually being made and, 
since 1939, a considerable amount of money has been spent on reconditioning 
drains and field ditches ; about 217 acres of land have been reconditioned 
and a further 126 acres much improved by ditching. In 1950, when an 
expansion in egg production was desired, Mr. Wannop installed a large 
modern battery house with an electrically-operated cafeteria system, for 
which he reared 1,400 Black Leghorn x Rhode Island Red pullets. The 
farms have been fully mechanized; the equipment includes five tractors 
(with appropriate implements), travelling threshing machine, weed sprayer, 
greencrop loader, muck spreader, and pick-up baler, the latter being used 
to deal with the large hay crop. The buildings at Linstock Castle have been 
remodelled ; they are commodious and up-to-date, and include suitable 
tying-up accommodation for 78 dairy cows, as well as a large cooling house 
and sterilizing room, a good range of calf-pens and bull-boxes, and a silo 
for the storage of brewers’ grains. 

The entire farming unit now consists of three blocks of land—namely, 
Linstock Castle, including the small farms which it has absorbed, Edensteads 
and Crosby Farms, and Brunstock Farm. The latter two groups are, 
however, Only about two or three miles from Linstock Castle and, as some 
parkland lying between is rented by Mr. Wannop, the management of the 
whole undertaking is convenient, with little time wasted in travelling between 
the holdings. 

In all these endeavours, Mr. Wannop has been ably supported by his 
farm staff, some of whom have been in his service for twenty years. The 
story of the gradual development of this enterprise through good and bad 
times is of most interest, however, in illustrating what can be done by 
industry, farming skill and business acumen. It is worthy of note that the 
expansion and improvements have not been made by the introduction of 
additional capital but from farming profits. 
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HYDRAULIC CONTROL OF AGRICULTURAL 
IMPLEMENTS 


H. J. HINE 
Ministry of Agriculture and Fisheries 


The introduction of hydraulically-operated mechanism for the 
control of trailed implements might tend to restrict the use of 
tractors so equipped to a limited range of tools. A recent British 
Standard specification offers a solution by securing mechanical 
interchangeability. 


industrial and marine practice, it was first applied to agricultural 

machinery little more than twenty years ago when it was employed 
with implements which were directly attached to the tractor. __ Later, a type 
of hydraulic control which could be used with trailed implements was 
developed. This consists of a jacking-cylinder connected to the tractor by 
means of a flexible pipe and mounted with quickly-detachable pin joints on 
to the trailed implement. 

The hydraulic jacking-cylinder can entirely replace the mechanical self-lift 
and hand-operated devices used in trailed ploughs and cultivators, and its 
advantages are many. Mechanical lifts sometimes become unreliable and 
difficult to engage when the machinery becomes choked with grit ; and, 
being driven from the land-wheels, they may fail to operate when the soil is 
slippery. | Hydraulic-control mechanism is independent of land-wheel 
drive, and is safely sealed against dirt. The benefit of hydraulic control 
over hand-lift is even greater. Raising a heavy implement by hand can be 
very hard. work indeed, even when some spring-assisted mechanism is 
incorporated in the left. With hydraulic control the movement of the hand- 
lever needs no effort at all. 

The advent of hydraulic control is bringing one possible disadvantage— 
the loss of flexibility in the interchange of tractors. Whereas a trailed 
implement which is mechanically lifted can be hauled by any one of many 
types of tractor, the introduction of a hydraulic connection is liable to 
restrict the use of a particular tractor to a limited range of implements. 
As this might well lead to an unnecessary duplication of implements on 
farms where more than one type of tractor is in use, it was urgent that an 
attempt should be made to overcome this drawback. The lately issued 
sm for Hydraulic Lifts for Agricultural Trailed Implements*, meets 
this need. 


A LTHOUGH hydraulic control has been used for very many years in 


How Hydraulic Control Works To follow the implications of this Standard 
and to understand fully the present value 
and likely future development of hydraulic-control mechanisms in agri- 
culture, it will be useful to consider briefly the working principle. In point 
of fact, the pump and valves and other components are housed so neatly in 
the tractor, their life is so long and their reliability so high, that the user never 
really needs to know the details of their construction or the principle upon 
which they work. 
_ For all practical purposes we can say that pressure applied upon a liquid 
in a container is transmitted in all directions within that container and acts 


* British Standard 1773: 1951, obtainable from the British Standards Institution 
24-28 Victoria Street, London, S.W.1. Price 2s., including postage. 
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at right angles to the surface of the vessel. Because of the equal intensity 
of applied pressure, a liquid is a very convenient medium for instantly and 
efficiently transferring a force from the point where it is exerted to where 
it is required to act. Moreover, a liquid allows a small force exerted through 
a long distance to move a large resistance when exerted through a shorter 
distance. 

One illustration of this principle is the hand-operated hydraulic jack 
which consists of two cylinders and pistons. The piston of the small cylinder 
is worked by a pump handle, and that of the larger cylinder, called the ram 
piston, lifts the weight. Because the area of the pumping cylinder is much 
smaller than that of the cylinder which houses the ram piston, many long 
easy strokes of the pump handle produce a small but powerful lift of the 
ram. There are automatic suction and delivery valves, also a hand-con- 
trolled release valve which lowers the jack by allowing the oil in the ram 
cylinder to return to a reservoir. 

In a tractor, the oil pressure is generated not by hand pump but by a 
reciprocating or rotary pump driven from the engine, the flow of the oil being 
regulated by a hand lever which is within easy reach of the driver. When 
the oil pressure is to be used to control implements mounted directly on the 
tractor, no external pipes are necessary, since the oil circuit is complete 
within the tractor casing, and the lifting arms are pivoted actually on the 
tractor. When, however, the hydraulic oil pressure is used to control trailed 
implements, external fittings are required, and it is to these fittings that this 
new British Standard refers. It specifies that the hydraulic cylinder shall be 
of the double-acting type, and that the system shall be capable of doing work 
to the extent of 50,000 to 55,000 inch-pounds in two seconds. The reason 
for specifying double-acting cylinders is that they give more positive location 
of the piston when the control valves are closed, and that the rate of descent 
of the implement is less affected by alterations in the thickness of the oil due 


to changes in temperature. There may be conditions in which a single- 
acting cylinder is adequate, but, if such cylinders are made, it is desirable 
that they should be mechanically interchangeable with the double-acting 
cylinders which are the subject of the Standard. 


Interchangeability The mechanical interchangeability is one of the most 

important aims of the specification, the intention being 
that one hydraulic jack can be interchanged between all the trailed imple- 
ments using this kind of lift. Therefore, the Standard lays down that the 
jack, without hose connections, shall lie wholly within a specified space. 
The tappings on both the tractor and the jack cylinder shall be standardized 
pipe threads, and a means of control shall be provided to enable the piston 
to be extended and stopped in any desired position within its stroke, which 
shall be of a uniform length. 

The point of view adopted in the drafting of this Standard was that the hy- 
draulic jacking-cylinder is an extension of the tractor, and not anintregal part 
of the implement, and that when oneimplement is changed for another the jack- 
ing-cylinder remains coupled to the tractor. Nevertheless, the incorporation 
of self-sealing, quick-release couplings in the hydraulic hose is recommended 
so that the user may, if he wishes, leave the jacking-cylinders attached to the 
implements and uncouple the hydraulic hose from the tractor. Differences 
in the length of flexible hose, which may be required by different implements, 
can also be accommodated by using these couplings. The committee which 
produced the Standard does not consider it practicable to recommend a 
specification for the quick-release coupling itself, but the standardization of 
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the screwed connections at the tractor and the jacking-cylinder allows 
latitude for the exchange of hose and coupling assemblies by the user wnen 
fitting his various implements to the tractor. 

It is left to the tractor manufacturer to decide the effective diameter which 
will allow the cylinder to give the specified force and stroke. The mechanical 
interchangeability between jacking-cylinders of different makes is sufficient 
to assure the implement-maker that his product will be operated satisfactorily 
by all jacking-cylinders that comply with the Standard. 

The work of the committee and the scope of the standardization were 
restricted to some extent by differences in the working pressure and rate 
of discharge of the hydraulic systems incorporated in the various makes of 
tractor now in production. Having regard to the variety of tractors and 
to the considerable range of hydraulically-operated equipment which is 
already being produced, a standard for oil pressure would benefit both the 
manufacturers and the users of the machinety. 

The adoption of hydraulic-control methods has developed more slowly 
with trailed implements than with directly-attached implements. This may 
be because the methods of hand and mechanical lifting of directly-attached 
implements have often been so clumsy. 


Depth Control as Well Hydraulic mechanism can be used also for con- 

trolling the depth of work of soil-engaging 
implements as well as for lifting them in and out of the soil. In one well- 
known make of tractor which has directly-mounted implements, the control 
of depth is achieved by maintaining a constant draught. Most British 
mounted implements to be lifted hydraulically are connected to the tractor 
by a three-point linkage comprising two lower draught links and a single 


top link which is in compression. Implements employing this common 
type of linkage may be divided into two groups : those in which the depth 
of work is controlled by an adjustable land wheel, and those in which it is 
controlled by the hydraulic lifting mechanism. 

With those implements which employ a depth wheel, the depth of work is 
regulated in the same way as in a trailed implement—that is, by a cranked 
axle and regulating screw. In implements which have automatic depth 
control, the depth at a given setting of the control lever is maintained by a 
valve in the hydraulic system, the movement of this valve being influenced 
by the force exerted in the spring-loaded top link as well as by the hand 
lever. Ifthe implement tends to go too deep, the additional draught caused 
by the extra depth increases the force in the top link and moves the valve 
so that the implement is raised until its draught is restored to the original 
setting. 

The use of hydraulic control reduces the fatigue of the operator, and 
provides for adjustments more sensitive than can be given by mechanical 
operation. Its application is exerting great influence on farm machinery, 
and the production of this British Standard on hydraulic lifts so soon after 
the introduction of this type is, of course, a measure of the importance 
accorded to it. 





THE BRAMBLE FRUITS 


RASPBERRY, BLACKBERRY and HYBRID BERRIES 


A. H. HOARE 
Ministry of Agriculture and Fisheries 


The brambles are both popular and useful fruits, particularly for 
jam and jelly-making, and there is, therefore, every justification 
for maintaining a substantial commercial acreage of these fruits. 


fruits in England and Wales has evidently more than recovered its 

pre-war position (33,750 acres in 1925 and 47,200 acres in 1939), 
it is noteworthy that the raspberry, at 4,300 acres, has not regained the 
position it held in 1925 (7,500 acres). During the last ten years, however, 
it has rather more than held its ground, for there is a gain of 200 acres, 
compared with 1939. The other bramble fruits, loganberry and cultivated 
blackberries, have clearly not done so well, for at the 1950 figure of 1,200 
acres, they have lost ground to the extent of over 1,000 acres, compared with 
the 2,500 acres of 1939. 


A LTHOUGH at the 1950 figure of 51,200 acres* the culture of small 


Raspberries Probably the raspberry acreage touched the lowest level of this 

century in 1944, when the fruit census of that year returned 
only 2,232 acres. The recovery of commercial raspberry growing in Britain 
provides an excellent example of applied science, for the crop’s decline was 
almost entirely the result of the crippling effect of plant viruses, two of which 
attacked most of the then existing commercial stocks of clonal varieties 
and reduced them to a more or less useless condition. The problem was 
tackled by research scientists at the East Malling Research Station, and 
their recommendations have been put into practice. It meant that an 
almost clean sweep was made of the old varieties, but these have been re- 
placed by others, raised at research stations, which are as good or even better 
than the old. Two survivors of the virus onslaught, however, are still 
with us : Norfolk Giant (a robust, virus-resisting variety) and Lloyd George, 
a stock of which kept substantially healthy in New Zealand, and has been 
obtained from there. But such names as Malling Promise, Malling Land- 
mark, Malling Enterprise, Malling Jewel, Malling Exploit, and Newburgh 
(the first five varieties raised at East Malling Research Station and the last 
at the New York Research Station) are heard when raspberry growers get 
together. 

A strong contributory factor in the recovery of the raspberry crop has 
been the certification scheme introduced and operated by the Ministry of 
Agriculture and Fisheries. This scheme aims at making available reliable 
planting stock of certain varieties. There are two certificates—Special 
Stock (for Lloyd George only) and Ordinary Stock (for Malling Promise, 
Newburgh, Norfolk Giant and St. Walfried). The value of this scheme is 
indicated by the fact that 99 growers of raspberry canes applied in 1950 for 
inspection of their stocks, and 94 received certificates. 


The raspberry crop will, no doubt, continue along the path of recovery 
and may in time regain its old position, but the amount of fruit produced 
depends upon factors besides plant health. Raspberry growers, in common 


* Agricultural Revurns, June 4, 1950. 
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with all small fruit growers, have experienced the difficulties resulting from 
diminishing supplies of farmyard and stable manure which have always been 
so useful as a land dressing for this shallow-rooting crop. While commercial 
fertilizers, if correctly used, are suitable sources of plant nutrients for rasp- 
berries, soil moisture is a factor that tends to influence crop yield. Growers 
of the future may well find it expedient to make use of irrigation to alleviate 
drought in raspberry plantations. 


However, the economics of any crop are affected by many factors. Estab- 
lishment costs have to be reckoned with, and plantations of raspberries and 
other brambles take some three years to reach a fully productive condition, 
the first year being wholly unproductive. The cost of providing support 
(posts and wire) is a heavy additional, initial expenditure. Viruses, un- 
fortunately, are still with us, and though the plantation may start with 
healthy stock, there is always the risk of infection from outside sources and 
subsequent deterioration ; the only treatment for a virus-ruined plantation 
is the fire. However, by starting with a healthy stock the grower may hope 
for a fair span of life for his plantation, though perhaps, he cannot expect to 
get yields comparable with those of thirty or forty years ago. I am old 
enough to remember when a 3 ton-an-acre crop was considered “‘middling”’ 
and 4 tons an acre something to talk about to the neighbours. But if well- 
cared for plantations of the future attain cropping levels between 30 and 40 
cwt. an acre, they may yet be economic. As regards plantation life, under 
present conditions it would perhaps be too much to expect them to go on 
for anything up to ten productive years, as formerly. If plantations last 
the course for five or six years after full establishment, they will not be doing 
badly. 


History The raspberry, Rubus idaeus, is a native fruit and one that has 

undergone little change throughout the centuries (Lloyd George, 
one of our best known cultivated varieties of recent times, was found growing 
wild in a Kentish wood). It was first taken into cultivation during the 
thirteenth century and was then called raspa ; in the sixteenth century it was 
called raspis or hindberrie. There is something to be said, 1 think, for the 
possibility that the name derives from the old East Anglican word resp (used by 
Tusser), meaning shoot or sucker. In Shakespeare’s day, raspberries, along 
with the common wood strawberry, were grown by the market gardeners of 
Chiswick and Brentford for the London markets, and thus the fruit attained 
an established place amongst commercial crops. A hundred years ago the 
varieties Red Antwerp and Yellow Antwerp with their selections were mainly 
grown. Fifty years ago such varieties as Baumforth Seedling, Fillbasket and 
Superlative were being planted, though stocks of Red and Yellow Antwerp 
were still healthy in cultivation. Today Norfolk Giant, Lloyd George (New 
Zealand stock), St. Walfried (a Dutch variety), Newburgh (an American 
variety) and the Malling varieties mentioned above, are the kinds mainly 
grown in commercial plantations. The species is polyploidal ; and diploid, 
triploid and tetraploid variants, including interesting sex variants, occur in 
nature. New clonal varieties are, of course, raised from seed, but extensive 
clones are formed by the natural habit of vegetative multiplication (suckering). 
So far as is known, apomixis* does not occur in this species, and seedlings, 
being derived from sexual fertilization, exhibit the differences of form 
resulting from the usual genic reconstitution at fertilization. 


* The production of viable seed without sexual fertilization. 
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Blackberries and Blackberries have always been a favourite fruit, par- 
Hybrid Berries _ ticularly with townspeople, who are often prepared to 

pay what a countryman would call high prices for them. 
I have no recollection of seeing blackberries grown in commercial plantations 
in Kent in my youth. The first commercial plantation I ever saw was in 
1917 (it was the so-called American Cut-leaf blackberry), but the success in 
this country of Judge Logan’s hybrid, the loganberry, seems to have stimu- 
lated commercial interest in this and similar fruits. But blackberries and 
hybrid berries, like their relative the raspberry, have not remained as healthy 
as one would wish. A virus malady, called Stunt, perhaps for want of a 
better name, appeared and took its toll of many commercial stocks. A 
fungus disease, Cane Spot, which also attacks raspberries, has been another 
trouble against which the grower has constantly to take protective measures. 
The Raspberry beetle had also to be contended with. 

These fruit plants are armed with prickles or hooks, and so are more 
difficult to handle than raspberries, although there are “thornless” forms 
of both blackberry and loganberry. The rampant growth and the need of 
safeguarding the young canes from infection calls for the use of special 
training systems, which in turn require the provision of strong supports 
constructed of posts and wire. Fresh “‘cane” growths are made each year 
from the basal stocks, and these growths have to be trained away from 
contact with fruiting canes in order to avoid infection by the spores of 
Cane Spot, for this disease may be attacking the latter. There are several 
systems of training, those known as Weaving, Fan and Rope being considered 
the most useful (see Advisory Leaflet No. 129). 

Like raspberries, blackberries and hybrid berries thrive best under con- 
ditions of lavish treatment with bulky organic manures, but they respond 
also to the use of fertilizers. I do not remember the yields obtained in 
earlier times, but during recent years I have heard of yields of loganberries 
reaching 3 and 4 tons an acre (admittedly the average crop is well below 
such figures), and of blackberries 4, 5 and even 6 tons an acre. 


Blackberries and hybrid berries seem to remain healthier than raspberries, 
though some varieties of blackberries appear to be more susceptible to virus 
infection than others. If plantations are started with healthy stock, they 
should crop satisfactorily for several seasons, maybe up to ten years. 


The illustration on p. iii of the art inset shows a healthy Worcestershire 
plantation of loganberries which has produced crops of up to 4 tons per 
acre. Despite the handicap of virus and fungus diseases, and the depre- 
dations of such insects as Raspberry beetle, the larvae of which attack the 
fruit, blackberries and the loganberry may still be regarded as a worthwhile 
investment for the fruit grower. 


History The common blackberry of Europe, including Britain, is a 

polymorphic species, broadly known as Rubus fruticosus L. 
Generations of systematic botanists, who have been puzzled by the multi- 
farious forms that are to be found growing wild, were unaware of the 
genetical fact of polyploidy, and of the phenomenon of apomixis which, 
additional to sexual and vegetative reproduction, has contributed to the 
profusion of variants. 

The blackberry common throughout southern England is Rubus rusticanus, 
and a form lacking prickles, inermis, was used at the John Innes Horticultural 
Institution in breeding Merton Thornless, the other parent being R. thyrsiger 
which has 28 chrornosomes. Merton Early is a form in which apomixis is 
well developed, so that it is possible to raise plants of this variety from seed. 
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The American Cut-leaf or Parsley-leaf blackberry is evidently a native, 
though scarce, species of Britain (Rubus laciniatus Willd.) which seems to 
have travelled the globe, becoming known, because of its tendency to retain 
foliage, as Evergreen in the U.S.A. into which it was introduced, according 
to Shoemaker, from the South Seas! It has 28 chromosomes. 

Himalaya, the most vigorous growing of all blackberries, is considered to 
be a form of Rubus procerus P. J. Muell, a North European species with 28 
chromosomes, and appears to be the most suitable blackberry for commercial 
planting. Other cultivated blackberries of note are John Innes (raised at 
the John Innes Institution), Bedford Giant (raised by Messrs. Laxton Bros. 
(Bedford) Ltd.) and Edward Langley (a selected form of wild blackberry 
introduced by the same firm). All the kinds mentioned in this article are 
good commercial varieties, though John Innes is considered to be rather too 
late in fruiting for general purposes. 

The loganberry, the best known of the hybrid berries, and the most 
suitable for commercial planting, ranks as a plant phenonemon, for gene- 
ticists have discovered that it is not only of hybrid origin but is a hexaploid 
with a cytological constitution of its own (42 chromosomes). Apparently, 
it originally arose as hybrid from a crossing of one of the Californian black- 
berries and a red raspberry, but chromosome doubling conferred on the 
plant all the genetical attributes of a species. Bailey assigned the plant and 
others like it, e.g., Youngberry and Phenomenal Berry, to R. loganobaccus. 
The trouble with this plant is that clones tend to lose their distinctive charac- 
ter, owing to the influx of self-sown seedlings ; thus, mixed stocks of logan- 
berries are encountered. A “thornless” form of loganberry was raised in 
the U.S.A. about 1933. 

In this country, Messrs. Laxton Bros. (Bedford) Ltd. crossed the logan- 
berry with a raspberry and obtained a plant with 49 chromosomes and which 
they named Laxtonberry. 

Incidentally, it is of interest to note that a blackberry-raspberry hybrid 
was raised in Britain, and curiously enough, also has the genetical attributes 
of a species. The hybrid is the Veitchberry, which was raised by Messrs. 
James Veitch and Sons by crossing the raspberry November Abundance 
with a hedgerow blackberry and has 28 chromosomes (both parents had 
14—7 basic). It was introduced by Messrs. Laxton Bros. (Bedford) Ltd. 
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Forthcoming Meetings of the Society of Chemical Industry 
(Agriculture Group) 


April | Locusts 

April 17 ‘“ Soil Nitrogen Status ”’ 

May 8-11 ** The Quality of Cereals and their Industrial Uses *’ 
May 20 ‘* The Commonwealth Agricultural Bureaux”’ 


Ful! particulars from Hon. Sec., 56 Victoria Street, London, S.W.1. 





SOIL ANALYSIS IN THE LABORATORY 


J. W. BLoop, A.R.I.C. 
National Agricultural Advisory Service, East Midland Province 


How is a sample of soil analysed for its lime, phosphate and potash 
content ? Mr. Blood outlines, with special reference to the methods 
of the East Midlands laboratory, the process involved after the 
sample has been taken on the farm. 


of farmers who wish to get the most out of their land, but often it is 

not easy to decide whether lime or fertilizer, or both, should be used 
for a particular crop, and to assess the required amount of each. Nor is 
this difficulty lessened when the large increase in price of these materials 
isconsidered. There are many who regard the whole subject as governed 
by rule of thumb, applying a little lime every four, five or six years, irrespec- 
tive of both land and crop requirement, and “fertilizers,” either according 
to local tradition or because the crop follows one which was poor. Such 
speculative treatment of the land is hazardous, to say the least, and is fre- 
quently the forerunner of a partial or total crop failure. The simple exped- 
ient for avoiding these consequences is to have the soil analysed to establish 
its degree of fertility; only by such a scientific approach can a satisfactory 
and economic programme of liming and fertilizing be arranged. 

Part of the function of the National Agricultural Advisory Service is the 
provision of an analytical department to undertake this work for the farmer, 
and during the past year over 275,000 samples of soil were dealt with at their 
twelve centres. Of these samples, some 28,000 were received and analysed at 
the laboratory of the East Midland Province. Although the number of 


I IMING and manuring are two problems always prominent in the minds 


samples appears very large, they represent only a relatively small proportion 
of the land under cultivation. Even so, to deal with them thoroughly and 
quickly, the present resources of the Service have been fully extended. 


A few farmers have visited their local Advisory Centre and have seen the 
various processes involved in determining the fertility of soil ; many others 
who are undoubtedly interested have not had the opportunity to see for 
themselves what happens once the soil sample has been taken. 

When it is received at the laboratory and details of the farmer’s name and 
address and other relevant particulars have been made in a register, the soil 
is allotted a sample number by which identity it is thereafter known as it passes 
through the various stages of analysis. The larger stones and other debris 
are removed and the sample is dried and ground so that the breaking down 
of small stones and lime particles is avoided. This material is passed over 
a 2 mm. mesh sieve and grinding is continued until all the soil has passed 
through. Following thorough mixing, the sample is ready for analysis. 


Lime The first operation is to determine the degree of acidity, or pH value, 

of the soil, for on this figure will depend subsequent analytical treat- 
ment. At this point it might be opportune to explain briefly the term pH. 
Chemists have instituted a scale of pH values ranging from 0 to 14 to indicate 
the intensity factor of acidity or alkalinity. The middle of the scale, 7.0, indi- 
cates a neutral substance such as very pure water which is neither acid nor 
alkaline. All substances which are acid have a pH value below 7, and the 
lower the pH figure the higher the degree of acidity; alkaline substances have 
a PH above 7, the intensity increasing with the figure. In soils the natural 
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PH values range from 4 to 8. This intensity factor or degree of acidity or 
alkalinity does not measure the total amount of acid or alkali present in a 
material. 

To determine the pH value, some part of the soil sample is thoroughly 
mixed with twice its volume of distilled water, and allowed to stand at room 
temperature for fifteen to twenty minutes. Then two special electrodes are 
placed in the suspension. These electrodes are connected to a very delicate 
voltmeter so that their potential difference may be measured. From the 
voltmeter reading the pH value of the soil can be calculated, but for con- 
venience and speed of working most of the voltmeters in use are directly 
calibrated in pH values to avoid subsequent calculations. 


If the pH value indicates acidity, it is necessary to determine the amount 
of lime required to neutralize it. This can be done in a number of ways, 
but at the East Midland Centre the following method is used*. A known 
weight of soil is shaken for three hours with a solution containing an excess 
of a known amount of lime in the form of calcium bicarbonate. The 
solution is then filtered, and the lime remaining in it is determined, so that 
since the quantity of lime originally added to the soil, and that remaining 
in the solution after shaking are known, a simple subtraction gives the amount 
that has been required to neutralize the acidity of the soil. To translate 
this figure into weight of lime per acre, it is assumed that cultivated soil 
9 inches deep and covering one acre weighs 1,000 tons. 

If the pH of the soil is 7 or over, no estimation of lime requirement is 
necessary, but it is essential to determine the amount of excess lime in the 
soil ; on that figure depends the interpretation of analytical results, since it 
greatly influences the extraction of phosphate. 


Phosphate and Potash Having dealt with the lime status, the analyst 

turns his attention to the determination of phos- 
phate and potash in the soil. To be of any value the estimated quantities 
of these nutrients must represent those which are readily available to the 
plant, and not the total amount present in thesoil. Several suitable methods 
of analysis have been evolved over the past fifty years, and while each one 
estimates a different fraction of the total amount of phosphate or potash 
in the soil, the result interpreted by the expert gives a clear picture of the 
fertility status with respect to these compounds. This is because all es- 
tablished methods have been closely correlated with manuring experiments. 
At the East Midland Province the method used is a modification of one 
evolved some forty years ago by B. Dyer. This involves extracting the 
soil with a dilute solution of citric acid by constant shaking for a period 
of twenty-four hours. After filtering to remove solid matter, the clear 
solution is taken for analysis ; one separate portion is used for the esti- 
mation of phosphoric acid and another for potash. Both estimations are 
complex, requiring many Operations to obtain an ultimate water-clear 
solution which, when treated with certain chemical reagents, becomes 
highly coloured. With phosphoric acid the colour is blue, and with potash, 
orange to brown, the depth of colour signifying the amount of either com- 
pound present in the solution. It is thus necessary only to compare the 
coloured solution obtained from the soil extract with that containing a 
known amount of either phosphoric acid or potash, and then calculate the 
quantity extracted from the soil. This comparison is made in an absorptio- 


*Soils vary widely between one locality and another, and therefore the laboratory 
techniques for soil analysis will differ accordingly from one centre to another. 
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meter, an instrument with an “electric eye’ capable of measuring colour 
intensity in a liquid accurately and quickly. With such an instrument over 
eighty determinations can be made in an hour. 

When the analysis is completed, a report is prepared for the farmer. To be 
of the greatest value the actual percentages of the various constituents 
estimated are classified into groups such as “ very low,” “ low,” “ medium ” 
and “‘ high”. This information gives a clear picture of the fertility status 
of the soil which in turn can be interpreted into fertilizer treatment required 
for satisfactory cropping. 


GREAT IMPROVERS IN AGRICULTURE 


J. T. MARSHALL, B.A.(Agric.) 
National Agricultural Advisory Service, Eastern Province 


Many great names in the history of British agriculture adorned 
the late seventeenth and eighteenth centuries—a period of inquiry 
and experimentation for the betterment of crop and livestock 
husbandry. The influence of these men remains with us today. 


the end of the seventeenth century and the beginning of the nineteenth. 

It is not to be supposed, however, that there had not previously been 
men conscious of the need and scope for improvement in husbandry, for in 
England, in the thirteenth century, Walter of Henley wrote his Husbandry 
which, even in the light of modern knowledge and experience, contains much 
sound sense regarding basic principles. Actual famine, both real and 
potential, provided a sharp spur towards improvement in those days, and 
even later, in 1596, Sir Hugh Plat was writing his Sundrie New and Artificial 
Remedies against Famine. One can, of course, go back even farther—to the 
Latin and Greek writers, to the Georgics of Virgil, and to the disquisitions 
of Cato, Varro, Xenophon, Columella, etc. ; and to reach back really into 
antiquity, there exists a papyrus which tells of an Egyptian of 4,000 years ago 
“who brings loads of produce, and his arms and neck ache beneath them. 
At noon he waters the onions, and in the evening the vines. His is more 
miserable than any other calling”! 

It is, however, not to the early writers on agriculture that the title Great 
Improvers properly belongs, but to those great practising landlords, breeders, 
and experimentalists of the seventeenth and eighteenth centuries. This 
period, which has been referred to as the Second Agrarian Revolution, saw 
the passing of most of those Acts of Enclosure which finally ended the open 
fields system of husbandry which, with its restrictive practices and funda- 
mental weaknesses, had presented such a barrier to an improved and en- 
lightened agriculture. It was then that there arose these great practical 
men who by bold experiment and good example have written their names 
across agricultural history. 

Of such was Lord Townshend (1674-1738). It was he who did so much 
to introduce the turnip as a forage crop on a field scale, thus making possible 
the feeding of a greater herd of stock in winter and the production of more 
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farmyard manure, paving the way for the introduction of the famous 
Norfolk four-course rotation, which persisied right through the era of high 
farming and is, in a modified form, with us still. 

Jethro Tull, born at Basildon in 1674 and later farming at Crowmarsh, 
where he invented his drill and experimented with the horse-hoeing of crops, 
wrote his classic Horse-hoeing Husbandry and pioneered much of what is now 
universal practice. It is true he overstated his case when claiming that if 
the soil were continually moved by horse-hoeing between the rows, any 
further manuring of land would be unnecessary ; nevertheless his basic 
principles were sound and lasting. It is amusing to note that in his book 
he wastes—or to be more just perhaps one might say he devotes—a whole 
chapter attacking the Georgics of Virgil on the soundness of the agricultural 
views expressed therein. He maintains Virgil to be proved wrong as a 
husbandman, “ he being bred a farrier and not a farmer”’. 


The Livestock Improvers Turning to great breeders of cattle and sheep, there 

have been and are in this country many such, 
but amongst early names in this sphere the following stand out, not only 
by their inborn ability to judge and select stock, but for their faith, and for 
what must be so often called for in the pioneer, their courage. Robert 
Bakewell, born in 1725 at Dishley, Leicestershire, started experiments in 
stock breeding when little more than twenty years of age. Many of these 
experiments were carried out on Longhorn cattle and by close inbreeding— 
‘in and in” as it is sometimes called, i.e., close breeding within a family. 
Doubtless the poor cattle of his day provided ample scope for improvement. 
Bakewell’s most successful and lasting results were obtained by his great 
improvement of the Leicester sheep, and also of the draft horse. It was 
between the years 1760 and 1820 that horses generally displaced oxen on 
the farm. The modern science of genetics has made us well aware of possible 
dangers by continued inbreeding, and Bakewell did, in fact, run into trouble 
on this account with his Longhorns ; and that no doubt accounts largely for 
their wane in popularity and the final dominance of the Shorthorn breed 
as improved by such men as Charles Colling, as Ketton, Darlington (1751- 
1836), and his brother Robert. These men also exploited the principle of 
inbreeding, and in their particular case with great success. 

Thomas Bates of Kirklevington in the Vale of Cleveland continued this 
good work with Shorthorns, obtaining his foundation stock from the Colling 
brothers, and further improving the type. Thomas Booth was another great 
breeder of Shorthorns and he differed from many of his contemporaries by 
out-breeding, and here his judgment was such as to be “ akin to genius”. 


With sheep, Ellman of Glynde in Sussex evolved the high-quality South- 
down breed, and the Border Leicester was bred by crossing Bakewell’s 
“ Dishley ” Leicester with the Cheviot. This was done by the Culleys, and 
the Border Leicester is now recognized as a pure breed. 

Among the great improvers of stock mention must be made of Captain 
Barclay of Ury (1830 onwards), and also Amos Cruickshank of Sittyton, 
both men of the north who did great work in breeding Shorthorn cattle. 


The Great Landlords Of all those who have contributed to agricultural 

progress, the great and wealthy landlords, by virtue 
of their powerful influence, their money, and doubtless to some degree the 
compulsion they were in a position to use on their tenants, have left the 
deepest impression on agriculture. Of them all, Coke of Norfolk (1752- 
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1842) stands out as the greatest farmer. Almost fabulously wealthy, 
forceful and independent, he set an example of high farming on the poor 
land of his estate that he not only encouraged his tenants to emulate, but 
helped in a practical way by much improved tenancy agreements, by laying 
out money on every form of permanent improvement, and by inviting 
farmers to his practical demonstrations. He completely revolutionized 
the farming of his own estates, and it is hardly less true to say that he did 
as much for the whole of the county of Norfolk. His annual “ sheep 
shearings,”’ as they were called, were part social, part agricultural, events 
which were attended by people of importance not only from all over the 
country but from overseas, and were no doubt the forerunners of the 
agricultural show as we know it today. 

Royalty played its part in the great agricultural enthusiasm of the day. 
George III (‘‘ Farmer George *’) had his model farm at Windsor, and other 
great landlords were the Duke of Bedford at Woburn, Lord Rockingham at 
Wentworth, and Lord Egremont at Petworth. 

Land drainage received its share of attention, Elkington of Warwickshire 
(about 1760) and James Smith of Deanston, Perthshire (1789-1850) each 
had his particular system. The controversy over their relative merits 
focused attention on this “ first of all improvements”. On a larger scale 
the Duke of Bedford, with others, attempted the drainage of the Fens about 
1630. This initial attempt was only partially successful, and later (1637) a 
Company of Adventurers was formed, and the work completed, the Dutch 
drainage engineer Vermuyden announcing in 1652 that “* wheat and other 
grains, besides innumerable quantities of sheep, cattle, and other stock were 
raised, where never had been any before”’. 

A number of agricultural societies were formed during the period under 
review, e.g., The Improvers in the Knowledge of Agriculture (1723), The 


Highland Society (1784), The Smithfield Club (1798), together with a great 


many county agricultural societies. In 1843 Sir John Lawes founded the 
Rothamsted Experimental Station and he, with Sir Joseph Gilbert, launched 
the long series of experiments which continue to this day, and brought to 
agriculture the science of chemistry. 

It is not unfitting to close this brief review with a mention of the Board of 
Agriculture, the forerunner of the present Ministry of Agriculture, whose 
first President was the Right Hon. Sir John Sinclair, and whose devoted 
Secretary was Arthur Young, F.R.S._ By his voluminous writings, his many 
tours throughout the country, and his fearless criticisms, he did more than 
any other man of his day to quicken interest in all matters of agricultural 
importance and to keep alive the competitive and pioneering spirit of the age. 
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Sheep to the Rescue The public badly wants more red meat. Cakes and 

meals on which farmers largely depended for the 
production of beef, mutton and lamb before the war are now hard to find 
and extremely costly. We must rely on our own resources. This means 
growing more coarse grains and still further improving our grassland. We 
can do it if only we try hard enough. 


Grass is the natural food of cattle and sheep, and it is naturally well suited 
to our soil and climate. Its innate ability to make a brave show of its own 
accord has been calmly accepted as a gift from heaven which, like the man 
with the single talent, we have done little or nothing to exploit. The possi- 
bility of improvement is therefore far greater than with anything else on the 
farm. With permanent pasture the requisite manurial treatment is relatively 
simple and inexpensive. Compared with cattle, particularly dairy cows, 
sheep need little or no concentrated food and when they are run On grass, 
the labour requirement is at its lowest. It is not always easy to strike a 
balance between sheep and dairy cows so that both receive full justice. But 
in winter, as a rule, milking cows get very little support from grazing, whereas 
sheep can find most, if not all, of their food from winter pasture. In the 
South-West, before the war, it was customary on some dairy farms to buy 
draft Dorset Down ewes at the summer sales and tup them to lamb in 
November or December. Lambs and ewes were sold fat by about the end 
of March, so giving a clear run for the cows thereafter. With the enhanced 
prices now obtainable for fat lambs and ewe wool in the period January to 
April, a revival of this form of intense production in suitable circumstances 
may reasonably be expected. For lambs to sell in January, Dorset Horn 
ewes would lamb in autumn when usually there is plenty of grass about, and 
many of them would breed again the following summer. 


Management with these flocks has normally been based partly on free grazing 
and partly on folding, but both breeds can be treated as grass sheep. Winter 
folding on kale may be more convenient than carting it to pasture, but 
probably the chief reason for folding in general is the benefit accruing to 
light land from the manuring and treading. Other animals have claims on 
winter grass and green crops, but if we are to intensify production we must 
contrive to run more than one category either together or separate. Sheep 
thrive best when scattered thinly among other stock. There are ways and 
means of increasing the animal food supply in the hungry months, especially 
for sheep—e.g., by undersowing cereals, by early bite, and the grazing of lush 
winter wheat. All breeds of sheep can adapt themselves to pastoral con- 
ditions, and there is no lack of variety tochoose from. Visitors from overseas 
tell us we have too many breeds, but our environments are equally numerous 
and diverse. We need small breeds for the poorer soils and upland herbage 
and larger breeds for the richer lowlands. Sheep can be transferred from 
poor to better conditions, but never the other way round. When pastures 
are graded up, not only will the local breed thrive better, but it may be possible 
to introduce a more productive one. Even good pastures can be made more 
productive. And superpasture is worthy of a superbreed. 


The Dorset Horn is one means to this end, the Border-Leicester possibly 
another. A combination of the two might give us a breed par excellence, 
integrating the two highest propensities for milk and fertility to be found 
among individual breeds. By using a Border-Leicester ram, both male and 
female progeny would be hornless—an advantage of some importance where 
horns get caught up. I know from experience that a Dorset Horn ram on a 
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Scotch Half-Bred ewe will produce a really grand polled female that will 
breed practically at any season. Unfortunately the male lambs have horns 
and resemble the Wiltshire breed, which is not popular everywhere—chiefly, 
I imagine, because this breed sheds its wool. Normally, there are two 
“flush” periods for grass—spring and autumn. There is scope, therefore, 
for autumn lambing as well as for the more usual spring event, thereby 
spreading the supply of lambs more equably throughout the year. The 
Dorset Horn and its crosses will breed in autumn and again in the following 
summer if encouraged to do so. Lowland beginners, however, might be 
well advised to start with small store lambs of hill parentage. They will be 
pleasantly surprised and encouraged by the way they thrive and reach 


killing “finish” on ciean, winter pasture alone. 
J. G. Stewart 


Farming Cameo : The name Melton Mowbray at once conjures up 
16. The Melton and visions of hunting-pink, Stilton cheese and pork 
Belvoir District, Leics pics. With the disappearance of these, early in the 

war, there passed an age of graceful living and 
neglected farming, and the story of the last decade in the Melton and Belvoir 
District is also the story of the sharpest of the changes which have taken 
place, in that time, in English farming as a whole. 

The district occupies the north-east quarter of Leicestershire, an area of 
just over 105,000 acres. The average farm is about 100 acres but there are 
quite a few holdings of over 500 acres. Melton Mowbray, with a population, 
of 14,000 is the only town of any size. This is hunting country, and the 
Quorn, the Belvoir, and the Cottesmore all meet within the boundaries of 
the district. The scenery is pleasant, the countryside is undulating, and 
there is a fairly large area of dispersed woodland. 

During the war years, the arable acreage was more than trebled and, 
although this has now settled down a little, reorientation of ideas and 
practices has been necessary as a result. In many cases, it has not been 
easy, and the idea still prevails, in some quarters, that permanent grass is 
something sacrosanct. For these reasons the farming of the district varies 
more with the farm than with the parish. 

The soils are mainly heavy, deriving from the Lias and boulder clays. 
Much of the area is deficient in lime, while phosphate can be, and in many 
cases is, a limiting factor to production. Natural potash deficiency is not a 
serious trouble, but potash could with profit be used much more, especially 
on farms where the proportion of potatoes in the rotation is low. In the 
east lies an area of maristone mixed with limestone, on which there has 
always been a fair amount of arable farming. For many years ironstone 
has been mined in this area and, on the whole, relationship between the 
farmers and the Iron Companies is good ; restoration work follows closely 
upon the opencast mining operations. 

On the Nottinghamshire border lies the Vale of Belvoir, noted in days 
gone by as “ the finest wheat-growing land in England”. It is the home of 
the Stilton cheese industry, which is largely concentrated in dairies owned 
by the farmers themselves and working on a co-operative basis. Many of 
the peculiarities of craftsmanship still surround Stilton cheese-making, 
and who, with a nicely ripened Stilton to grace the table, would deny that 
the craftsmanship is of the highest order ? On the wolds, in the north-east 
of the district, there are still some farmers who follow the barley-root-sheep 
tradition, although, of course, this type of farming economy has known 
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better days. A modification of this system is to sow sheep-keep after seeds 
and follow with spring barley. 

Of the 35,500 cattle in the area, about 25 per cent are cows and heifers 
in milk, with an average of about 14 cows per herd. These are mainly 
Lincoln Red and Shorthorn ; there is a big local demand by graziers for the 
steer calves. Progress is being made towards attestation standards but 
there are still only some fifty T.T. herds in the district. The general standard 
of buildings and water supplies is poor, and it will be exceedingly difficult 
to make up the leeway resulting from neglect in the period between the wars. 
The sheep population has increased since the war years but there are still 
only about half the number carried in 1939. Wether flocks are fairly 
common. 

There is a housing problem, but the shortage of skilled farm labour is 
more serious, and there are instances where farmers are being handicapped 
in their plans because of the general scarcity of men with the ability to carry 
them out. 

In spite of my earlier remarks, post-war influences and conditions have 
been such that the hurried retreat to grassland which some people feared 
has not taken place. Indeed, time may yet rename this part of the Midlands 


** The Golden Shires”’. 
Jas, Y. Holmes, 
District Advisory Officer 


Rothamsted Experimental The annual reports in this series tend to be 
Station Report, 1950 rather bulkier every year. Advantage is taken 

of the extra pages in the Report for 1950 to 
describe in greater detail the Station’s many activities in agricultural research. 


This fuller treatment helps to bring out the universal character of Rotham- 
sted’s contacts with scientific research elsewhere ; and many of the research 
methods and techniques devised at Rothamsted find application to problems 
in other scientific fields. Good progress in collaboration between the 
Station and the N.A.A.S., in connection with out-station field experiments 
and the carrying out of surveys on farming problems, is reported. 

Of the many conclusions and observations put forward as the result of 
experimental work the following may be mentioned in view of their general 
interest : 

Studies in the Physics Department on evaporation and transpiration have 
led to the issuing, by the comparatively new agricultural meteorology branch 
of the Meteorological Office, of fortnightly estimates of potential trans- 
piration for representative centres, on which irrigation operations can be 
based. The annual evaporation ranges from 14 inches in North Scotland 
to 21 inches in South-East England. From these studies and the known 
distribution of rainfall, it appears that much of England south-east of the 
Severn-Humber line, has insufficient rain in summer to produce maximum 
crop yields. 

The experiments on the irrigation of sugar beet reported last year were 
repeated in greater detail in 1950, a year of showery summer months. A 
single watering of 2 inches in early July increased the yield of sugar per acre 
by no less than 11.6 cwt. Further irrigation trials are to be arranged at 
the Woburn Farm associated with the Station. 


In studies of soil structure, the tendency of the latter to improve under 
ley is reflected in an interesting attempt in the laboratory to measure, 
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quantitatively, structural differences in ley and arable soils, in which the ley 
soils showed the better structure. 

Present restrictions in the supply of sulphur lend particular interest to 
the Station’s trials with silicophosphate (made by heating phosphate rock 
with soda ash, sand, and steam) as an alternative to superphosphate. On 
acid soils silicophosphate seems to be as effective as superphosphate on an 
equal phosphorus basis, for swedes and reseeded grass, but less efficient for 
potatoes and cereals. The observation is made that, on acid soils at least, 
several kinds of phosphate which do not contain phosphate in the water- 
soluble form are capable of giving results approaching those obtained with 
superphosphate ; ground mineral phosphate, which is now used in the 
composition of some of the recently reformulated National Compound 
fertilizers, is an example. A further series of field experiments with these 
types of phosphatic fertilizers are being carried out in collaboration with 
the N.A.A:S. 

Further fertilizer placement studies confirm earlier results and indicate 
that whilst quick-growing crops like peas and beans respond to fertilizer 
placement, crops with a long growing season, such as sugar beet and carrots, 
do not. 

Detailed chemical analysis of the 1949 barley crop at Hoosfield has brought 
to light residual effects of superphosphate and farmyard manure applied 
48 years ago. These residual effects suggest that the low residual values 
commonly given to phosphate fertilizers, and the emphasis on phosphate 
fixation, may be due in part to the inability of ordinary field experiments to 
measure small benefits over long periods. 

Botanists and plant physiologists have tended in the past to study that 
part of the plant which lies above ground at the expense of our knowledge 
of the behaviour of root systems. This is being remedied in some measure 
nowadays. Examples occur in this Report in the accounts of work on the 
mutual interference of root systems sharing the same root space and studies 
on the absorption of materials by roots which have been severed from the 
plant. 

The Survey of Maincrop Potatoes, carried out in 1949 by the Statistical 
Department with the assistance of the N.A.A.S. showed, as in the 1948 
survey, overall yields of potatoes in excess of official estimates made by the 
Ministry. The discrepancy appears to be due mainly to an under-estimation 
of the yields of the high-yielding counties. These surveys have also shown 
that the amount of ware potatoes left in the soil after harvesting is frequently 
of the order of three-quarters of a ton per acre. They have also indicated 
means by which potato yields could be improved, e.g., by earlier planting. 
In the time of planting trials, described elsewhere in the Report, planting 
in early April gave over a ton per acre more potatoes than planting in late 
April-May. (Broadcasting fertilizers after instead of before ridging, the 
better use of farmyard manure, and the use of fertilizer attachments with 
potato planting machines are put forward in a recent report on this work as 
further examples of practical ways of obtaining higher yields.) 

In connection with losses due to potato diseases, experiments in progress 
for the last six years show that roguing sometimes reduces the spread of 
virus diseases but that the effect is too small to be economically worth while. 
There is some evidence, however, that the spread of Leaf Roll can be reduced 
by the use of systematic insecticides. 

The conclusion arising from the study of earthworms in relation to soil 
fertility, that whilst some species are of considerable value in permanent 
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grassland, in turning over and aerating the soil, their value in arable soil 
is negligible, marks a step forward towards a fuller understanding of this 
hitherto much discussed, but little studied subject. Earlier work at Rotham- 
sted has shown that the earthworm population is much higher under grass 
than under arable and that in leys following arable there is a rapid building 
up of the earthworm population. 

In field trials to investigate the effect of late (end of June) nitrogen dressings 
for corn, yields were unaffected but crude protein production was increased. 
It is pointed out that if such results are confirmed by further trials the use 
of very late applications of nitrogen might give a means of obtaining more 
crude protein for farm stock very cheaply. 

Farmers in or near the home counties may be interested to compare their 
own experiences in 1950 with those described in the Rothamsted and Woburn 
farm reports. At Rothamsted the new French wheats, Nord Desprez and 
Petit Quin Quin, stood well when many adjacent corn crops were laid by 
July storms, and they yielded exceptionally well. 

The Special Reviews, which summarized particular aspects of the Station’s 
work, or review the present position of work on an important problem at 
Rothamsted and elsewhere, deal with some results of the survey of fertilizer 
practice and with potato rooteelworm. Both articles will be of considerable 
interest to farmers and growers. 

The customary abstracts of published papers at the end of the Report are a 
valuable supplement. Curiously enough, some of the numerical references 
given to them in the text are inaccurate. 

Copies of the Report are obtainable from the Secretary, Rothamsted 
Experimental Station, Harpenden, Herts, price 7s. 6d. (Foreign postage 


extra). 
A. J. L. Lawrence 


The World’s Wool, 1950-51 The background to the wide fluctuations in 

the prices of raw wool, and the sharp fall in 
consumption during the past year is given in a review issued by the 
Commonwealth Economic Committee.* 


World production in 1950-51, at 3,965 million pounds, showed an increase 
of 3 per cent on that of the previous season—the largest annual increase 
since the war. Although this figure is still considerably below the high level 
recorded in 1941-42, it is appreciably above the average of the immediate 
pre-war years. 

Australia, which is by far the largest producer in the world, again increased 
her output substantially, but in New Zealand there was a slight decline. In 
South Africa, Argentina, Uruguay and the Soviet Union, the other large 
producing countries, output rose slightly. Statistics of the world sheep 
population are not available for 1950-51, but it is estimated that, in the 
previous year, there were about 717 million, of which Australia claimed 
113 million. United Kingdom flocks at that time were 194 million. 


Despite this enhanced production, exports fell heavily during the season— 
due partly to the sharp decline in Argentine exports and the much smaller 
transfers of war-time stocks from Australia and New Zealand to the United 


* Wool Production and Trade, 1950-51 : price 5s. (5s. 6d. by post) obtainable from 
H.M. Stationery Office, through any bookseller, or from the Secretary, Commonwealth 
Economic Committee, 2 Queen Anne’s Gate Buildings, Dartmouth Street, London, S.W.1. 
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Kingdom. But the major factor was, undoubtedly, the waterfront strike 
in New Zealand. In consequence, it is calculated that exports from the five 
chief producing countries, excluding the Soviet Union, were in the region 
of 20 per cent less than anticipated. 

Among the outstanding features of the season were the startling rise in 
the price of raw wool, which took place in the nine months up to March, 
1951, and the equally spectacular fall during the following three months, 
when the increase of the previous months was almost completely offset. 
At the peak, in March, 1951, the price of Merino 64s, for example, had, in 
comparison with the prices ruling in June, 1950, more than doubled, and 
that of the medium-cross-breds more than trebled. 

Consumption of wool in 1950, estimated at 2,642 million pounds (clean), 
was considerably more than in the previous year, due mainly to the increased 
quantity taken by the U.S.A. (24 per cent), and the expansion in the textile 
industries of Germany and Japan. Purchases of wool by the United 
Kingdom accounted for almost 20 per cent of the world total production. 
In the first six months of 1951, consumption fell, reflecting the inability or 
unwillingness of the consumer to pay the high prices to which wool had 
soared. For similar reasons, retail sales of woollen goods were also declining 
by the middle of 1951. 


The Small Automatic Hammer Mill Between the wars, with less home- 

grown cereals, and the convenience 
of ready-mixed feedingstuffs out of the bag, the practice of grinding stock 
feed on the farm almost disappeared. But the few farmers who did continue 
the practice claimed not only certainty of the composition of the feed, but 
also that they were able to save from ten to fifteen shillings a ton—more if, 
carting costs were considered. With the continuing emphasis on agri- 
cultural self-sufficiency, there is again a good case for preparing and mixing 
stock feed where it is to be used, and the answer lies in carrying out on the 
farm itself both the growing and milling of the required feedingstuffs. 


In the old days, the methods of grinding were poor. The plate mill served 
the purpose up to a point, but, not being automatic, it required unremitting 
attention, and was at the mercy of the operator (often unskilled) filling in 
time on a wet day ; neither was there any mechanical control of the degree 
of grinding. Although the hammer mill which came after was an improve- 
ment in that it gave regular, uniform output, it was usually too large and 
expensive, and constant attention was still necessary. 


In contrast, the modern automatic hammer mill is smaller, cheaper, and 
requires less power, so that the possibility of grinding on the farm all home- 
grown feedingstuffs is brought within the reach of even the smallest farmer. 
When properly installed—and this is an important point—the plant, being 
entirely automatic, demands only very little labour. 


A good practical guide to the advantages and installation of the machine, 
together with descriptions of methods of handling the grain and meal, are 
among the details given in the Farm Electrification Handbook, The Small 
Automatic Hammer Mill. It is obtainable, free, from the British Electrical 
Development Association, 2 Savoy Hill, London, W.C.2. 





BOOK REVIEWS 


The Rose in Britain. N. P. Harvey. Plant Protection. 17s. 6d. 


** Roses in Britain ’’ would be a better title for this book, for apart from our beautiful 
native species, the Dog Rose, Field Rose, Burnet and Eglantine, how many and varied 
have been the roses brought into culture in Britain from other lands? However, 
this attractively produced book, containing 23 superb coloured plates of roses and a 
delightful coloured frontispiece, gives evidence of having been carefully prepared by the 
author, who is a member of the staff of Plant Protection Ltd. Like its predecessive 
volume, Fruit Growing for Amateurs, this publication is intended as a useful and reliable 
guide for amateurs. Many owners of gardens who are thinking of taking up rose growing 
will find it a reliable reference book, for of the 174 pages of letterpress, 73 are allocated 
to the grouping of roses for various purposes and a descriptive list, termed a “glossary,” 
of varieties that have been widely grown in Britain during the present century, including 
most of the more recent introductions. In compiling the descriptions (the list contains 
293 names, of which only a few are synonyms), the author has drawn largely upon his 
own observations, for he is himself a keen amateur rosarian, and his remarks, therefore, 
have the attraction of originality. 


The book’s opening chapter, which deals with the history and development of cultivated 
roses, is the most disappointing part of the book, for though accurate enough it is too 
sketchy. Like two others, Chapter VIII, The Fragrance of Roses, and Chapter LX, The 
Rose as a Cut Flower, this chapter does, however, possess a certain scholarly distinction, 
conveying something of the author’s own thoughts and artistic perception. Nevertheless 


much more could have been made of the fascinating story that provides the background 
history of the cultivated roses of today, spanning as it does almost 400 years. My dis- 
appointment sent me back to Edward Bunyard’s book, O/d Garden Roses. 


In dealing with the basic subject of soils, manures, propagation, pruning and genera] 
culture, the author writes both briefly and warily, and has evidently drawn upon sound 
authorities for his information. He does, however, declare himself (and commendably) - 
in favour of the more general use of commercial fertilizers as a means of providing nutrients 
for roses. It is a fact that under some soil conditions roses may suffer from deficiencies of 
such basic nutrients as potassium, and the use of a complete fertilizer, e.g., National 
Growmore, often works wonders with roses. 


No book about rose growing is considered complete today unless it contains a section 
dealing with the ravages committed by various parasitic organisms. The author provides 
two chapters, one on insect and animal pests and the other on fungus diseases, in the writing 
of which he has again evidently drawn on sound authorities. As might be expected in a 
book hailing from such a source as Plant Protection Ltd., the remedial measures for dealing 
with these matters are thoroughly up-to-date. 


Although it could not be claimed for this book that it contains new information likely 
to interest the professional horticulturist or expert rose grower, it is, nevertheless an ideal 
book for the amateur gardener. 

A.H.H., 


Your Dairy Farming Problems Solved. Dairy Farmer. 10s. 6d. 


There is a wealth of information in the replies to over 800 questions on dairy farming 
posed in this book, and special praise goes to the section covering the various diseases 
common to the dairy herds of thiscountry. Feeding is also widely covered, the component 
chapters including grazing, silage, minerals, and fodder beet. There are also chapters on 
milking, milking machines, and milking parlours (with diagrams) and incorporating several 
interesting questions on cleaner milk and T.T. milk production, management of stock and 
crops, breeding, water supplies, land drainage, and even income tax. An illustrated 
appendix on the “ Points of Britain’s Dairy Breeds ”’ is another useful feature. 


The book will unquestionably appeal to a large number of dairy farmers, young farmers, 
and students; and for those called upon from time to time to organize local farm quizzes, 
it is an absolute gift. 

F.H.G. 
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Soil Survey of Great Britain (Soil Survey Research Board Report No. 3). H.M. Stationery 

Office. 3s. 

The obituary of the late Professor G. W. Robinson in the third Report of the Soil Survey 
of Great Britain pays a tribute to a pioneer who will long be remembered with affection 
as an “ elder statesman ”’ in soil survey work in this country. His appointment as Chair- 
man of the Soil Survey Research Board in 1946 was the culmination of the very active work 
of a lifetime and was a recognition of the measure of his experience and wide knowledge 
of the subject. 

The report deals with the work done in 1950 by teams working in England, Wales, and 
Scotland, who have surveyed and mapped some 327,000 acres. Outline maps of the three 
countries, showing areas of surveys completed and in progress, emphasize the immensity 
of the task which lies before the Board, but the anticipation by the Advisory Services of the 
early publication of maps for Anglesey, Glastonbury, and parts of Banff and Aberdeenshire 
should act as a source of pride and encouragement to the staff in their efforts. 

The surveys in progress in Lancashire (Preston), Yorkshire (Selby and Leeds), Cam- 
bridge, North Wales, Banffshire, Aberdeen, Roxburghshire, and Ayrshire are described 
in detail, and their genetic relationship with the established world groups, with subdivisions 
based on drainage conditions, is given in very convenient tabular form. Sufficient infor- 
mation is given of the geology, topography and boundaries of the series to enable other 
field workers to recognize them without difficulty. 

The investigational work on the deep drainage of boulder clay soils, which is being carried 
out in collaboration with the North of Scotland College of Agriculture, is a new and 
interesting development which may well assume significant proportions. It is to be hoped 
that we shall learn more about these promising trials in subsequent reports. 

A.B. 


Monmouthshire (County Book Series). OLtve PHILLIPs. Robert Hale. 15s. 

The County Books Series goes from strength to strength, consistently providing good 
individual reading about counties familiar and unknown, most pleasantly personal in style 
of approach and treatment, and all well above the old pre-war guide-book. The photo- 
graphs are admirably chosen and well-reproduced. 

Although she wisely avoids the endless controversy about the true nationality of Mon- 
mouthshire, the author of this attractive and knowledgeably written account of a much- 
maligned and really little-known county, makes no secret of the fact that she prefers the 
more obvious Welsh allegiance. She wisely treats the area from the geographical stand- 
point, dealing in turn with the mountains and the innumerable valleys, and not concen- 
trating too much on the better-known Wye Valley, which is in any case shared with other 
counties. She communicates most skilfully the “‘oneness’’ of Monmouthshire people, the 
homeliness that comes from living close to the elements in a by no means soft county of 
very limited extent. Although local farming is not dealt with separately as such, as in some 
of the earlier volumes in this series, the author writes with understanding of the agricultural 
activities of her area, from the bleaker sheep lands of the north and the neat pastures of the 
lower moors to the lush richness of the Usk Valley. Her story is a coherent one, and the 
pattern of the farming is traced through history that never becomes dull and is often en- 
livened with delightful personal anecdotes and odd snippets of humour and interest culled 
from ancient records and remains. 

There is a strong sense of history in the book, as indeed there is in its subject, and the 
numerous photographs depict many facets of rural life and scenery. The author is to be 
complimented on her realization of the need to track down the remoter spots as well as 
the more obvious ones before writing about a county : in Gwent, as elsewhere, you have 
to get around to see the true farming picture. 

DG. 


Farming and Kindred Subjects. An annotated list of books compiled by A. Voysgy. 
School Library Association. 2s. 6d 

Containing some 135 titles, arranged alphabetically under subject headings, this list was 
compiled with young readers in mind—particularly those of 11 to 15. There is an author 
index, and each entry is allocated to one of three grades—easy to read and of general 
appeal ; less general but specially noteworthy ; indispensable reference works. 

In a short list, selection invariably presents difficulties, but one would have liked to have 
seen included Trow-Smith on husbandry, Sir John Russell’s English Farming, Orwin’s 
History of English Farming and Doris Hartley’s Made in England. 

There is a useful note in the foreword on complementary lists and on public library 
services, The ommission of any reference to H. K. Lewis’s library seems unfortunate. 

F.C.H. 
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Principles of Plant Infection. E.GAUMANN. Crosby Lockwood. 63s. 


A Course of Practical Physiology for Agricultural Students (2nd Edition). E.T. HALNAN 
and J. HAMMOND. Cambridge University Press. 9s. 6d. 


Oxford Studies in the Price Mechanism. Edited by T. Witson and P. W. S. ANDREWws. 
Clarendon Press. 2ls. 
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Introduction to Agricultural Biochemistry. R. A. DutcHer, C. O. JENSEN and P. M. 
ALTHOousE. Chapman and Hall. 48s. 


Principles of Fruit Preservation (3rd Edition). T.N. Morris. Chapman and Hall. 2ls. 


Farm Business Management. Edited by R. W. Gregory. L.S. ROBERTSON and R. H. 
Woops. Lippincott. 28s. 


Poultry Science and Practice (3rd Edition). A. R. Winter and E. M. Funk. Lippincott. 45s. 


The Weed Problem. F.C. Kino. Faber. 8s. 6d. 


“AGRICULTURE” 


Price 9d. net monthly, post free. (Foreign countries, 11d. post free). 
Subscription Rates venues postage) : 

Inland and Imperial .. ; a 9s. per annum 
Foreign Countries .. : .. Ils. per annum 
Subscription : may start with any issue 
and should be sent to 
H.M. STATIONERY OFFICE 
York House, Kingsway, Lorpos, W.C.2 29 Oxford Street, Lonpox, W.1 
P.O. Box 569, LONDON, S.E.1 

13a, Castle Street, EDINBURGH, 2 1 St. Andrew's Crescent, CARDIFF 
39 King Street, MANCHESTER, 2 1 Tower Lane, BRISTOL, 1 
2 Edmund Street, BIRMINGHAM, 3 80 Chichester Street, BELFAST 
Single copies can be purchased from any of the above-mentioned addresses 
or a a bookseller. 








Printed in Great Britain under the exthasity of HIS MAJESTY’S STATIONERY OFFICE 
by Staples Printers Limited at their Kettering, Northants, establishment. 


(6) Pe.86 18/D81 K/116 1/52 SP/TBH Gp. 52! 





THE JOURNAL OF THE MINISTRY OF AGRICULTURE—Advertisements 


SMITHFIELD SUPREME 
CHAMPIONSHIP 


Congratulations to Silcock 











user Mr. Morgan T. Board, Great 
Frampton, Llantwit Major, Glam., on 
winning the beef carcass supreme championship 
at Smithfield Show. 

Mr. Board feeds Silcocks Calf Nuts to all his 
Angus calves. He believes that a job well 
begun is a job half done and says Silcocks is 
ideal for building up robust constitutions 
and the sort of frame that fleshes well 

and economically. 

He is in a position to judge, for this is 

the sixth time the Frampton herd has 


won the Smithfield championship. 


y 


R. SILCOCK & SONS LTD STANLEY HALI EDMUND STREET - LIVERPOOL 3 
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bea 9 THE PRODUCERS 


OF 
PEDIGREE SEEDS 
& 


MANUFACTURERS 
OF FERTILIZERS 


The recently announced reduction in livestock rations has been made necessary by 
a shortage of feeding grains. As we cannot now afford to buy more from overseas 
and we must produce more meat, milk and eggs, it is essential to increase our home 
grown cereal and fodder crops. 

We have no large tracts of undeveloped country suitable for bringing under cultivation 
and the only way of being 


SELF SUFFICIENT 


is to grow more on each acre. The first fae towards doing this is to sow only the 
best and most suitable seeds and give an adequate application of the correct fertilizer. 








Spring 1952 Catalogue, which will be sent post free request, gives further information on these points 


EDWARD WEBB & SONS (Stourbridge) LTD., 
2 WORDSLEY STOURBRIDGE WORCS. 
Telephone: Brierley Hill 7575 (4 lines) 














= | ENGLANDS BEST CHICKS 
‘ALBE ~ ie 9109 THE “STANDARD” | 


ast FOR SPRING CROPS 


Corn, Beans, Peas, Lucerne and 


ALL ROOT CROPS TURNEY BROS. 


Sy Literature and advice free from J. Harold Thompson, B.Sc. (Agric.) 


Chief Agriculturcl Adviser BRITISH BASIC SLAGLTD., Wellington QU | NTON GREEN. NORTHAM PTON 


House, Buckingham Gate, $.W.!, WHitehall 2904 or in Scotland 


to J. S. Symington, B.Sc. (Agric.), Waterloo Chambers, 19 Water- ° 
loo Street, Glasgow, C.2., Tel. Glasgow CENtral 2441. TELEPHONE: ROADE 220 
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This distressing and costly infection of young lambs can 

be effectively controlled with Evans Lamb Dysentery Serum. 
Lambs should be inoculated immediately after birth. 

The disease can also be controlled by inoculation of the ewes with 

Evans Lamb Dysentery Vaccine injected in the autumn and 

the spring. Consult your veterinary surgeon regularly, 


Qi} LAMB 


DYSENTERY SERUM 


Prices—Serum: 50 mi. ( 10 doses ) 12/- - 100 mi. ( 20 doses ) 22/6 
Concentrated : 50 mi. ( 25 doses ) 28/- 
Whole Culture Vaccine: 50 r 0 doses ) 4,9 -250 mi. ( 50 doses) 19/- 





492 
Madein England by EVANS MEDICAL SUPPLIES LTD- LIVERPOOL & LONDON 











APHIS CONTROL 
AT HALF COST 


WITH 





@ It enables you to— 
CUT your spray material costs by half, 
ABOLISH the laborious transport and handling 
of 40-gallon drums around the farm 


WITHOUT reducing insecticidal efficiency. 
The concentrate is easy to mix and free from the dangers of The All-purpose Machine for 


narrow time limits in application which adverse weather 

may upset. CHOPPING and BRUISING 

For full explanatory leaflet please write to the manufacturers 
Write for particulars: 


8 BURT, BOULTON & HAYWOOD LTD. HARVEST SAVER & IMPLEMENT 
p Horticultural Department co., LTD. 


CRABTREE.MANORWAY - BELVEDERE - KENT The Works, KIRBYMOORSIDE, York 
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DEOSAN 
—top name in 


“. 
. 


dairy farm hygiene 


The Deosan Clean Milk Routine is based on constant 
research and practical work, and is recognised by leading authorities the 
world over. It employs products fully approved under the Milk & 
Dairies Regulations, 1949. It brings a new simplicity, a new certainty, 
to the problem of producing clean milk of dependable ‘keeping 


quality’. . . May we send you details ? 
DEOSAN LIMITED: 34s GRAY’S INN ROAD, LONDON, W.C.1. 


(ONE OF 


THE MILTON GROUP OF COMPANIES) 














For Controlling 


APHIS, APPLE SUCKER, WINTER 
MOTH CATERPILLAR, CAPSID 
BUG and RED SPIDER on 


APPLES, BLACKCURRANTS 
Etc., use 


“PARO-CARBO” 


TAR-PETROLEUM WINTER WASH 


* 


For full particulars of full range of Insecti- 
cides and Fungicides apply Sole Makers— 


W. J. CRAVEN & CO. LTD., 
EVESHAM 











SEED POTATOES 


From the best stocks in Scotland, 
Northern Ireland, England or Eire. 


J. JOHNSON & SON, LTD. 


(Established 1870) 


GROWERS, EXPORTERS and MERCHANTS 


Head Office : 
Great Nelson Street, LIVERPOOL. 'Phone: North 2077/8/9 

Branch Offices : 
12 Leonard Street, PERTH, Scotland. 


23 Kingsland Road, St. Phillips, BRISTOL 2. 
Phone: Bristol 57695 


Phone: Perth 3188 


Water Street, LONDONDERRY, N.!. 
Phone: Londonderry 2738 


The Square, KILKEEL, Co. Down, N.1I. Phone: Kilkee! 33! 
Arleston, WELLINGTON, Salop. Phone: Wellington 289 
Also HAVERFORDWEST and CAMBRIDGE 


Experimental plots open for inspection on our own farm 
in Cheshire. All seeds packed under our celebrated 
“SUN BRAND" design. 


SEED POTATOES are a matter of trust be- 
tween buyer and seller, so place your orders 
with an old blished reliable House! 





If you are interested in quantities of less than 6 cwt. and down to 
14 Ib. of any variety, please write our Associate Compeny— 
S. & W YOUNG LIMITED, SEED POTATO MERCHANTS, 
GT. NELSON STREET, LIVERPOOL 3, who handle exelusively our 
seed Potatoes in small! quantities. 
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“BREED more—Feed more’. 


and FEED MORE PHOSPHORUS ih ih bk 


Phosphorus is increasingly used today to help in correcting and preventing 
nutritional infertility. Additionally, it may be the limiting 

factor where milk production is concerned. Your Veterinary 

Surgeon will confirm the value of phosphorus and advise you 

on the following CHURN Mineral Feeds which have been 

introduced to make this valuable element easily available 

in a scientifically balanced form. 


CHURN 105 CHURN !05b 

For General Dairy Cow feeding. For infertility where there is reason 
CHURN 105a to believe that this is associated not 
For Stock where there is a marked nly with a phosphorus deficiency, 
Phosfhorus Deficiency. (Phos- but also with an iodine or man- 
phorus Content approx. 8.45% ganese deficiency 


f 
| « | GOCE 
| 


ani 
| Protective Mineral Feeds 


BRITISH GLUES @ CHEMICALS LTD., WELWYN GARDEN CITY, HERTS. 


J emters oy 
“Seat 
Bap phe mee 


Free Technical Advice Service on mineral nutrition is available. Send for the new range of literature which is now 
obtainable from Agricultural Dept.G, BRITISH GLUES & CHEMICALS LTD., Welwyn Garden City, Herts. 











1832 —— _ g_~==— 1952 


By Appointment ¥ to H.M. 
Seedsmen ae a The King 


DUNNS FARM SEEDS 


LTD. 
Seed Specialists, SALISBURY 


BRITAIN’S PREMIER SEEDSMEN 


Scientific Adviser: 
SIR R. GEORGE STAPLEDON, 4 : a e Ef 5 é 
C.B.E., D.Sc., F.R.S. 


x x (Patent M* 554863) 


‘The Book of EASY WAY 


Dunns Farm Seeds 1952’’ 


The Book of Dunns Farm Seeds is You can use your own labour at times 
more than a seedsman’s catalogue. when it can be spared from other work, 
It — “- —— = = and you will SAVE 
agricultural s S$ and is Dountifu ° ® ° 
illustrated throughout. The latest in 30% eagpetee’s rede a. Lear 2 33% COST 
Grassland Research is discussed in over normal methods of concreting. 
original articles by Britain’s leading * Our technical services are 
authorities. This 72-page publication available to you. Write 


; . ¢ . AT ONCE for fon particulars 
combines Science with Practice and and trial gallon 35/- delivered. 


is part of our contribution to the 
indastiy which we are proud to serve. CHEECOL PROCESSES LTD. 


xk * Keeland House, 644 Oxford Road, Reading 


Telegrams: Telephone: Telephone: Reading 60821 
SALISBURY SALISBURY 3247-8-9 Licensees for Scotland: J. & W. Henderson, Upper Quay, Aberdeen 
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® PEGs 


To all who are 
interested in Lodine— 
uls effects, its uses, 
its possibilities 
—the Chilean Iodine 
Educational Bureau 


offers information and 


advice. Reviews of 
selected aspects of 
Iodine usage are 

available, including: 


FIRST AID FOR FARM ANIMALS 
BOVINE MASTITIS 
GOITRE IN ANIMALS 
IODINE v. INFERTILITY 


Every endeavour will be made to meet your 
requests for information. There is no charge 


pes N 


Chilean lodine 
Educational Bureau 


a6, stToNe MOUSE, BISHOPSGATE, 
LONDON, 8.C.@ 





pAaRnclAY 


The Largest Offic 
ROLLS- ROY cE 
Stock List of Used Cars 


ial Retailers of 
& BENTLEY 


on request. 


Showrvoms : 
Hanover Sq, W.1. MA Vyair 7444.Berkeley Sq, W.1. GROsvenor 6811 


ice Works: Lombard Road, Merton, S.W.19.  LiBerty 7228 








potato blight 


and other 


fungus diseases 


% CONTROL and PREVENT 
BY SPRAYING WITH 


BORDEAUX 
MIXTURE 


The mixture should only be 
made with the best quality 
SULPHATE OF COPPER 


Guaranteed 98/100% 


SULPHATE OF COPPER 


is also most effective in killing the mud snail which 
carries the 


LIVER FLUKE 


BRITISH SULPHATE OF COPPER 


ASSOCIATION LTD. 


1 GT. CUMBERLAND PLACE, LONDON, W.! 
*Grams: "Phone: 
“Britsulcop, Wesphone, London”’ Paddington 5068/9 
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BIBBY 


For Champions 





ee aie 
Swe > 
lis a 


I 


a. ro 
a9 >< 


><><i 


and 


A 
( 


; Y 
fp 


a8 


bw . 
ns? 4 


a 
8 a 


ALL Stock 


BIBBY A FEED FOR EVERY NEED) 


Wherever you live, there’s a Bibby District Manager near to you 


J. BIBBY & SONS LTD +: LIVERPOOL - 3 
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